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TECHNICAL FIELD 

The present invention relates to a mobile telephone and to a radio 
communication device that can carry out local and bidirectional radio 
10 communication with the mobile telephone. 

Recently, small and lightweight mobile telephones are widely used, and they 

fax " 

r are often put in bags when carried by their users. In that case, users have to take 

D the mobile telephone from the bag to answer the telephone. This takes time, and 

Jj sometimes the calling can end before answering. 

ig DISCLOSURE OF INVENTION 

s An object of the present invention is to allow users of mobile telephones to 

quickly deal with an incoming call. In order to achieve this objection, the present 
H= invention provides a radio communication device and a mobile telephone that, by 
Jff conducting radio communication with each other, cooperatively process the 
8b incoming call. 

The present invention provides a radio communication device comprising: a 
transmitter-receiver unit that carries out local and bidirectional communication 
with a mobile telephone; an incoming call notification unit that, when the radio 
communication device receives from the mobile telephone an incoming call 
25 notification signal that indicates that there is an incoming call to the mobile 
telephone, carries out a notification; and a control unit that, by using the 
transmitter-receiver unit, sends an instruction signal to the mobile telephone to 
make the mobile telephone respond to the caller by using voice. 

By this invention, when there is an incoming call, a notification is made by 
30 the radio communication device. Therefore, the user of the radio communication 
device can notice the incoming call even when the device is in the user's bag. The 
radio communication device also sends to the mobile telephone to make the mobile 
telephone send an instruction signal to make the mobile telephone respond to the 
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caller by using voice, so the user does not need to operate the mobile telephone to 
answer the incoming call. 

The radio communication device may have a watch-shape that fits to its 
user's arm. 

The local and bidirectional communication may be a bluetooth 
communication. 

The incoming call signal may include an identification signal for identifying 
radio communication device. 

The incoming call signal may also include a telephone number or a mobile 
telephone identification information. 

The incoming call signal may include a caller identification signal. 

As an incoming call notification unit, an incoming call notification vibration 
unit may be possible. In this case, when the incoming call notification signal 
specifies to use a vibration to conduct an incoming call notification, the incoming 
call notification vibration unit is used to conduct an incoming call notification. 

The radio communication device may be equipped with a time display unit for 
displaying time. 

The control unit may establish synchronization of transmission-receiving 
operation by making intermittently communication with the mobile telephone by 
using the transmitter-receiver unit. 

The radio communication device may be equipped with a signal strength 
indicator that tells signal strength of received signal from the mobile telephone. 

In one preferred aspect of the present invention, the radio communication 
device further has an external input unit and the control unit, in response to an 
operation to the external input unit, sends an instruction signal to the mobile 
telephone to make the mobile telephone conduct operations for the incoming call. 

In another preferred aspect of the present invention, the radio 
communication device further has an external input unit and the control unit, when 
a prescribed time period has passed without any operation to the external input 
terminal after the notification of the incoming call is carried out, sends an 
instruction signal to the mobile telephone the mobile telephone to make the mobile 
telephone conduct operations for the incoming call. 

In another preferred aspect of the present invention, the control unit of the 
radio communication device, when an incoming call auto-response mode is preset to 
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the radio communication device and the radio communication device receives the 
incoming call notification signal, sends an instruction signal to the mobile telephone 
to make the mobile telephone conduct operations for the incoming calL 

In yet another preferred aspect of the present invention, the radio 
5 communication device further has a display. And the control unit, when there is a 
telephone number, a mobile telephone identification information, or a caller 
identification signal of the mobile telephone in the incoming call notification signal 
received by the mobile telephone, displays them on the display. 

In this case, the control unit, by using the transmitter-receiver unit, may 
10 send to the mobile telephone, as the instruction signal, a signal that instructs the 
mobile telephone to send to the caller a message that asks the caller to wait for a 
moment. 

Or the control unit, by using the transmitter-receiver unit, may send to the 
q mobile telephone, as the instruction signal, a signal that instructs the mobile 
lE telephone to send to the caller a message that asks the caller to leave a message. 

Ill Or the control unit may, by using the transmitter-receiver unit, sends to the 

r: mobile telephone, as the instruction signal, a signal that instructs the mobile 
a telephone to make a communication link between the radio communication device 
and the caller's communication device via the mobile telephone. 

jSp The present invention also provide a radio communication device, which is 

q equipped with: a transmitter-receiver unit that carries out local and bidirectional 
III communication with a mobile telephone; an incoming call notification unit that 

carries out a notification when the radio communication device receives from the 

mobile telephone an incoming call notification signal that indicates that there is an 
25 incoming call to the mobile telephone; and a control unit that sends, by using the 

transmitter-receiver unit, to the mobile telephone a message to be sent to a caller's 

communication device from the mobile. 

The present invention also provide a radio communication device, which is 
equipped with: a transmitter-receiver unit that carries out local and bidirectional 

30 communication with a mobile telephone; an incoming call notification unit that 
carries out a notification when the radio communication device receives from the 
mobile telephone an incoming call notification signal that indicates that there is an 
incoming call to the mobile telephone; and a control unit that sends, by using the 
transmitter-receiver unit, to the mobile telephone a message to be sent to a caller's 

35 communication device from the mobile telephone and an instruction signal that 
instruct the mobile telephone to conduct operations for the incoming call. 

PatApplAF Express Mail Label No. EV001654137US 

Customer No. 20178 o Rev. 11/97 



in 



P5969b 

In this case, the radio communication device may further include a storage 
unit that stores a message to be sent to a caller's communication device, and the 
control unit may, during the information exchange, sends the stored message to the 
mobile telephone. 

5 Also, the radio communication device may further include an input unit that 

receives the message to be sent to a caller's communication device, and then the 
control unit may store in the storage unit the message that is input by using the 
input unit. 

The input unit may be a microphone, and the message to be sent to a caller's 
10 communication device may be input by using this microphone. 

The message may be a message that tells the caller to wait for a moment, or 
may be a message that tells the caller to leave a message. 

p The radio communication device may be further equipped with a storage unit 

E3 that, after sending the message when a caller-sent information is received through 
ljj the mobile telephone, stores the caller-sent information. 

J: J The caller-sent information may be a message the caller sends. 

The radio communication device may be further equipped with an output 
□ unit that outputs the caller-sent information that is stored in the storage unit. 

12 The output unit may be a voice output unit that outputs voice after reading 

M the caller's message from the storage unit. 

Ill The outputting of voice may be carried out when a certain operation is made 

on the radio communication device. 

The radio communication device may be further equipped with an external 
input unit and a display unit. The storage unit of the radio communication device 

25 may store messages and their information received via the mobile telephone. The 
control unit of the radio communication device, in response to operation to the 
external input unit, displays information of the messages. Then again, in response 
to operation to the external input unit to specify a message, the control unit of the 
radio communication device reads the specified message from the storage unit to 

30 output to the display unit. 

In a preferred aspect, the control unit, after sending to the mobile telephone 
the message to be sent to the caller, as the instruction signal, sends to the mobile 
telephone a record instruction that instructs the mobile telephone to record 
information sent from the caller's communication device in response to the message 
35 to be sent to the caller. 
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In another aspect of the present invention, the control unit, after sending to 
the mobile telephone the message to be sent to the caller, as the instruction signal, 
sends to the mobile telephone a change order that instructs the mobile telephone to 
let another device on a network as a substitute of the mobile telephone carry out a 
5 communication with the communication device of the caller. 

In this case, message to be sent to the caller is for example a message that 
asks the caller to leave a message. The change order is an instruction that lets an 
external message storage device receive and store message sent from the caller. 

In yet another preferable aspect of the present invention, the radio 
10 communication device is further equipped with an operating mode synchronization 
unit that conducts intermittently communication with the mobile telephone and, 
when the operating mode of the mobile telephone shifts, shifts the operating mode 
of the radio communication device to the operating mode of the mobile telephone. 

S The present invention also provides a radio communication device that has a 

14* transmitter-receiver unit that carries out local and bidirectional communication 
fp. with a mobile telephone; an incoming call notification unit that, when the radio 
Ly communication device receives from the mobile telephone an incoming call 

notification signal that indicates that there is an incoming call to the mobile 
q telephone, carries out a notification; and a control unit that, by using the 
jp6 transmitter-receiver unit, sends, in response to the incoming call, a change order 
ly that instructs the mobile telephone to let another device on a network as a 
Q" substitute of the mobile telephone carry out a communication with the 

communication device of the caller. 

The change order in this case may be a signal that lets another server on a 
25 network receive and store a message that is sent from the caller. 

The present invention provide a mobile telephone that has a transmitter- 
receiver unit that carries out local and bidirectional communication with a radio 
communication device; and a control unit that, after receiving an incoming call from 
a network, sends an incoming call notification signal to the radio communication 
30 device; and, based on instruction signal received from the radio communication 
device by the transmitter-receiver unit, responds to the caller by using voice. 

The incoming call notification signal may include a telephone number of the 
mobile telephone or a mobile telephone identification information that corresponds 
to the telephone number, or may include a caller's identification number. 
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The control unit may establish a synchronization with a radio communication 
device by making an intermittently communication with a transmitter-receiver 
unit. 

In a preferable aspect of the present invention, an incoming call notification 
5 unit is provided. And the control unit, when there is an incoming call to the mobile 
telephone, sends the incoming call notification signal in a case when there is a 
communication link between the mobile telephone and the radio communication 
device and carries out notification by using the incoming call notification unit in a 
case when there is a communication link between the mobile telephone and the 
10 radio communication device. 

Also, during the processing for the incoming call, the control unit sends a 
connection request to a network, makes a communication link between the mobile 
y. telephone and the caller's communication device, and sends to the caller's 
O communication device a message for the caller via the communication link. 

14? The control unit may, during the processing for the incoming call, sends to 

ill the radio communication device, by the transmitter-receiver unit, information about 
ly the caller sent in response to the message to be sent to the caller. 

e In another aspect of the present invention, a mobile telephone further has a 

tf. storage unit. And the control unit stores information sent by the caller received via 

m 

fl© the network after sending message to be sent to the caller. 

q In this case, when the control unit receives an instruction signal that asks for 

fLi receiving and storing a message, the control unit sends to a caller's communication 

device a message that asks for sending message, and stores the message in a 

storage unit. 

25 The mobile telephone may also be equipped with a voice outputting unit that 

outputs sound of the stored message in the storage unit. 

The present invention provide a mobile telephone that has a transmitter- 
receiver unit that carries out local and bidirectional communication with a radio 
communication device; and a control unit that, after receiving an incoming call from 
30 a network, sends an incoming call notification signal to the radio communication 
device, and forwards a message that is received, device by the transmitter-receiver 
unit, from the radio communication device to the caller. 

In a preferred aspect of the present invention, a mobile telephone 
intermittently conducts a communication with the radio communication device and, 
35 when the operating mode of the mobile telephone is shifted, sends to the radio 
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communication device an operating mode shifting information that tells the 
operating mode of the mobile telephone after shifting. 

In another aspect of the present invention, a mobile telephone has a 
transmitter-receiver unit that can carry out local and bidirectional communication 
5 with a radio communication device; and a control unit that, when the mobile 
telephone receives an incoming call, sends to the radio communication device an 
incoming call signal by using the transmitter-receiver unit, and when the mobile 
telephone receives a change order by using the transmitter-receiver unit, request to 
the network to change the connection from between the mobile telephone and the 
10 caller's device to between a device on the network and the caller's device. 

A method provided by this invention for controlling a radio communication 
device with a transmitter-receiver unit that carries out local and bidirectional 
y- communication with a mobile telephone carrys out a notification when the 
O transmitter-receiver unit receives an incoming call notification signal that indicates 
if> that there is an incoming call to the mobile telephone; and sends, by using the 
y3 transmitter-receiver unit, an instruction signal that makes the mobile telephone 
fj respond to the caller by using voice in response to the incoming call. 

Also a control method is provided for a radio communication device with a 
q transmitter-receiver unit that is able to carry out local and bidirectional radio 
§© communication with a mobile telephone, the method comprising: notifying, when 
I, I the transmitter-receiver unit receives an incoming call signal, of incoming signal by 
O using a notification unit; and sending a message to be sent to the caller and an 
rs? instruction signal that makes the mobile telephone respond to the caller by using 
the message. 

25 Also there is provided a control method for answering an incoming call to a 

mobile telephone in a system with the mobile telephone that can cary out local and 
bidirectional communication with a radio communication device, the method 
comprising: transmitting an incoming call notification signal by the mobile 
telephone to the radio communication device when the mobile telephone receives an 

30 incoming call; receiving the incoming call notification signal by the radio 
communication device; notifying the incoming call by the radio communication 
device; and sending an instruction signal that make the mobile telephone respond 
to the caller by using voice. 

Further, there is provided a control method for answering an incoming call to 
35 a mobile telephone in a system with the mobile telephone that can carry out local 
and bidirectional communication with a radio communication device, the method 
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comprising: transmitting an incoming call notification signal by the mobile 
telephone to the radio communication device when the mobile telephone receives an 
incoming call; receiving the incoming call notification signal by the radio 
communication device; notifying the incoming call by the radio communication 
5 device; and sending a message to be sent to the caller and an instruction signal that 
makes the mobile telephone respond to the caller by using the message. 

Yet another program is provided for controlling a radio communication device 
that can carry out local and bidirectional radio communication with a mobile 
telephone, the program comprising: a program that makes a control unit of the 
10 radio communication device conduct controlling for an incoming call notification 
when a transmitter-receiver unit of the radio communication device receives an 
incoming call notification signal that tells the mobile telephone receives an 
incoming call; and a program that makes a control unit of the radio communication 
gj device send an instruction signal that makes the mobile telephone respond to the 
1® caller by using voice. 

tff A program is also provided for controlling a radio communication device that 

j!j is able to carry out local and bidirectional radio communication with a mobile 
H telephone, the program comprising: a program that makes a control unit of the 

radio communication device conduct controlling for an incoming call when a 
W transmitter-receiver unit of the radio communication device receives an incoming 

call notification signal that indicates that the mobile telephone receives an incoming 

iijjj 

p call; and a program that makes the control unit of the radio communication device 
iU send an instruction signal that makes the mobile telephone send a message to be 
sent to the caller and respond to the caller by using the message. 

25 A control method is also provided for a mobile telephone that can carry out 

local and bidirectional radio communication with a radio communication device, the 
method comprising: making a control unit of the mobile telephone conduct 
controlling to send to the radio communication device an incoming call notification 
signal when the mobile telephone receives an incoming call; and making a control 

30 unit of the mobile telephone respond to the caller by using voice based on the 
instruction signal received from the radio communication device. 

A control method is also provided for a mobile telephone that can carry out 
local and bidirectional communication with a radio communication device, the 
method comprising: making, when the mobile telephone receives an incoming call, a 
35 control unit of the mobile telephone send an incoming call notification signal to the 
radio communication device; and making, when the mobile telephone receives a 
message to be sent to the caller and an instruction signal that instructs the mobile 
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telephone to forward the message, the control unit of the mobile telephone conduct 
processing for forwarding the message . 

There is also provided a program for controlling a mobile telephone that can 
carry out local and bidirectional radio communication with a radio communication 
5 device, the program comprising: a program that makes a control unit of the mobile 
telephone conduct controlling to send to the radio communication device an 
incoming call notification signal when the mobile telephone receives an incoming 
call; and a program that makes a control unit of the mobile telephone respond to the 
caller by using voice based on the instruction signal received from the radio 
10 communication device. 

Further a control program is provided for a mobile telephone that can carry 
out local and bidirectional communication with a radio communication device, the 
k , program comprising: a program that, when the mobile telephone receives an 
O incoming call, makes a control unit of the mobile telephone send an incoming call 
lM notification signal to the radio communication device; and a program that, when the 
yQ mobile telephone receives a message to be sent to the caller and an instruction 
J J j signal that instructs the mobile telephone to forward the message, makes the 
£* control unit of the mobile telephone conduct processing for forwarding the message. 

ri A computer readable storage media is provided that stores a control program 

M for a mobile telephone which can carry out local and bidirectional radio 
S communication with a radio communication device, the control program comprising: 
O a program that, when the mobile telephone receives an incoming call, makes a 
iy control unit of the mobile telephone conduct a processing for sending an incoming 

call notification signal; and a program that, based on an instruction signal sent by 
25 the radio communication device, makes the control unit of the mobile telephone 

conduct processing for responding for the incoming call and for responding to the 

caller by using voice. 

Also there is provided a computer readable storage media that stores a 
control program for a mobile telephone which can carry out local and bidirectional 

30 radio communication with a radio communication device, the control program 
comprising: a program that, when the mobile telephone receives an incoming call, 
makes a control unit of the mobile telephone conduct a processing for sending an 
incoming call notification signal; and a program that, when the mobile telephone 
receives from the radio communication device a message to be sent to the caller and 

35 an instruction signal that instructs to forward the message, makes the control unit 
of the mobile telephone conduct processing for responding to the incoming call and 
for forwarding the message to be sent to the caller. 
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A radio communication device is provided by the present invention that has a 
transmitter-receiver unit that carries out local and bidirectional communication 
with another radio communication device; a communication state judgement unit 
that measures and makes a judgement of state of the bidirectional communication; 
5 and a notification unit that tells information about the state of the bidirectional 
communication measured by the communication state judgement unit. 

This radio communication device may further be equipped with a notification 
requirement judgement unit that, based on the judgement of the state done by the 
communication state judgement unit, makes a judgement whether or not to tell a 
10 user of the radio communication device information about the state of the 
bidirectional communication; wherein the notification unit, when the notification 
requirement judgement unit judges the user should be notified, sends information 
about the state of communication. 

O By this configuration, because state of bidirectional communication with 

IIS another radio communication device is judged, and also judgement is made whether 
kQ or not to sends information about the bidirectional communication, and when 
judgement is made to send information to the user, the user gets information about 
£1 communication state. Therefore, the user can know the state of the communication. 

q In this case, when the communication state judgement unit makes a 

W judgement that communication state has declined or communication is impossible, 

L..s. 

H the notification requirement judgement unit may judge that it is necessary to notify 

O the user of information. 

II. j 

Also, the notification unit can make various notification operations. And the 
radio communication device may be equipped with a notification judgement unit 
25 that makes a judgement about which notification operation should be used, when 
the notification requirement judgement unit makes a judgement to make a 
notification. Then the notification unit may conduct notification operation specified 
by the notification judgement unit. 

There are a plurality of the above radio communication devices. The 
30 communication state judgement unit judges state of bidirectional radio 
communication conducted between each of the radio communication device, and the 
notification requirement judgement unit, based on the communication state judged 
by the communication state judgement unit, judges whether or not to notify its user 
of information about communication with each radio communication device. The 
35 notification judgement unit may make a judgement to each bidirectional radio 
communication. 
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Also, the state of the communication may be divided into several steps. So 
the communication state judgement unit makes a judgement on which steps the 
communication is in. Based on this judgement, the notification requirement 
judgement unit makes a judgement whether or not to notify the user of information 
5 about the radio communication. Then the notification judgement unit makes a 
judgement about notification operation to be used. 

Also the notification unit may be equipped with at least two of among a 
display that makes notification operation by displaying, an electronic sound unit 
that makes notification operation by outputting electronic sound, a light emitting 
10 unit that makes notification operation by blinking, and a vibrator that makes a 
notification operation by vibrating. Then the notification judgement unit makes a 
judgement which unit to use for notification. 

Li Or the notification unit may be equipped with at least one of among a display 

O that makes notification operation by displaying, an electronic sound unit that 
makes notification operation by outputting electronic sound, a light emitting unit 

y3 that makes notification operation by blinking, and a vibrator that makes a 

. y ! notification operation by vibrating. Then the notification judgement unit makes a 

u judgement which unit to use for notification. 

q Also, the mobile telephone may be equipped with a power-off detection unit 

29 that detects if the radio communication device is powered off. The notification 
j-i requirement judgement unit does not make notification about the bidirectional 
O communication with the radio communication device that is powered off. 

Also, notification unnecessary storage unit may be provided that pre-stores 
identification information of the radio communication device, notification of which is 
25 not necessary. The notification requirement judgement unit does not make 
notification about bidirectional communication with the radio communication device 
whose identification information is stored in the notification unnecessary storage 
unit. 

The notification requirement judgement unit may make a judgement based 

30 on condition of received signal that is received periodically from the radio 
communication device. 

Also the notification requirement judgement unit may make a judgement 
based on electric field strength of the received signal from the radio communication 
device 

35 Also the radio communication device may be worn by its user, and may have 

a shape of watch and be worn on the wrist. 
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Further, the bidirectional radio communication may be radio communication 
that is based on a bluetooth technique. 

The bidirectional radio communication may be based on the bluetooth 
technique and signal received periodically from the radio communication device 
5 may be an inquiry signal that slave unit receives from the master unit or an inquiry 
response signal that the master unit receives from the slave unit. These signals are 
defined by bluetooth specification. 

A method of the present invention for controlling a radio communication 
device is characterized by comprising the steps: a transmit-receive step that carrys 
10 out local and bidirectional radio communication with another radio communication 
device; a communication judgement step that judges state of the bidirectional radio 
communication with the other communication device; and a notification step that 
y> notifies the user of information about the state of the bidirectional radio 
O communication. 

14P By this, state of bidirectional radio communication with a radio 

;f2 communication device is judged. Then, the user is notified of the state of the 
m communication. Hence, the user can know the state of the communication with the 
radio communication device. 

■ y In a preferred aspect of the present invention, this control method may 

|S comprise a notification requirement judgement step that judges, based on the 
yf judgement for state of the bidirectional radio communication, whether or not to 
fly notify a user of the radio communication device of information about the state of the 
bidirectional radio communication. 

In this case, when the communication state judgement step makes a 
25 judgement that communication quality has declined or the communication become 
impossible, the notification requirement judgement step may makes a judgement to 
notify. 

The notification step may carries out various notification operations. When 
the notification requirement judgement step judges that notification is necessary, a 
30 notification judgement step judges which notification operation should be used. 
Then the notification step carries out the specified notification operation. 

Also there may be several radio communication devices. In this case, the 
communication state judgement step may judge states of bidirectional 
communications with these radio communication devices, the notification 
35 requirement judgement step judges whether or not to tell user of information about 
the bidirectional communication for each radio communication device based on the 
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judgement done by the communication state judgement step, and the notification 
judgement step may make a judgement about what notification operation to use. 

Communication state may be divided into several steps. The communication 
state judgement step judges which state the bidirectional radio communication is in 
5 with the radio communication device. The notification requirement judgement step 
judges whether or not to tell user of information about communication based on 
judgement done by the communication state judgement step. The notification 
judgement step judges which notification operation should be used based on the 
judgement done by the notification requirement judgement step. 

10 Also there may be a power-off detection step that detects when the radio 

communication device is powered off. The notification requirement judgement step 
does not carry out notification operation for the radio communication device that is 

y: detected to be powered off. 

g There also may be a notification unnecessary storage step that stores 

14* identification information of the radio communication device to which notification 
"ti operation is not carried out. The notification requirement judgement step may 
|ii make a judgement that notification operation is not done to the communication 
device whose identification information is stored in the notification unnecessary 
□ storage step. 

pp The present invention further provides a control program comprising: a 

W program that makes a control unit of a radio communication device carry out local 
51 and bidirectional radio communication between the radio communication device and 
a radio communication device; a program that makes the control unit of the radio 
communication device judge state of bidirectional radio communication; and a 
25 program that makes the control unit of the radio communication device notify the 
user of information about the state of the bidirectional radio communication. 

The present invention also provides a computer readable storage medium 
that stores a control program, the control program comprising: a program that 
makes a control unit of a radio communication device carry out local and 
30 bidirectional radio communication between the radio communication device and a 
radio communication device; a program that makes the control unit of the radio 
communication device judge state of the bidirectional radio communication; and a 
program that makes the control unit of the radio communication device notify the 
user of information about the state of the bidirectional radio communication. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a configuration of a mobile telephone system of the first 
embodiment of the present invention. 

Fig. 2 shows a configuration of a watch-shaped information processing device 
of the first embodiment. 

Fig. 3 shows a configuration of an antenna unit, a switching circuit, a 
receiver circuit, and a transmitter circuit of the watch-shaped information 
processing device. 

Fig. 4 is a sequence chart showing an operation of the first embodiment. 

Figs. 5 and 6 are the watch-shaped information processing devices displaying 
information on their displays. 

Fig. 7 shows a configuration of a mobile telephone of a mobile telephone 
system of the second embodiment. 

Fig. 8 shows a configuration of a watch-shaped information processing device 
of the second embodiment. 

Fig. 9 shows a configuration of a central control circuit of the watch-shaped 
information processing device of the second embodiment. 

Fig. 10 shows an address management table stored in a nonvolatile memory 
of the watch-shaped information processing device of the second embodiment. 

Fig. 11 is a memory map showing content of the nonvolatile memory of the 
watch-shaped information processing device of the second embodiment. 

Fig. 12 is a flowchart for a message recording operation of the second 
embodiment. 

Figs. 13 and 14 form a sequence chart of the second embodiment for an 
operation of asking the caller to wait for a moment. 

Fig. 15 is the watch-shaped information processing device of the second 
embodiment displaying information on its display asking the caller to wait for a 
moment. 

Figs. 16 and 17 form a sequence chart of the second embodiment for an 
operation of activating answering machine function. 

Figs. 18, 19, and 20 are the watch-shaped information processing devices of 
the second embodiment displaying information on their displays during conducting 
answering machine function. 
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Fig. 21 is a flowchart for a message playing operation of the second 
embodiment. 

Figs. 22 and 23 are the watch-shaped information processing devices of the 
second embodiment displaying information during playing caller's message. 

5 Fig. 24 shows a mobile telephone system of the third embodiment. 

Figs. 25 and 26 form a sequence chart for an operation of the third 
embodiment. 

Fig. 27 shows a configuration of a modification of the mobile telephone of the 
first, second, and third embodiments. 
10 Figs. 28 and 29 are modification of the watch-shaped information processing 

devices of the first, second, and third embodiment displaying information on their 
u displays. 

Fig. 30 shows a configuration of a radio communication system of the fourth 
Jp embodiment. 

lp Figs. 31A and 31B are to explain notification operation of the fourth 

m embodiment. 

= Fig. 32 shows a configuration of a mobile telephone of the fourth embodiment, 

fy Fig. 33 shows a configuration of a watch-shaped information processing 

H device of the fourth embodiment. 

|fl Fig. 34 is a timing chart of transmitting inquiry signals and responding them 

in a sniff mode of the bluetooth communication. 

Fig. 35 is a count table of the fourth embodiment. 

Fig. 36 is a notification table of the fourth embodiment. 

Fig. 37 is a flowchart for process of updating the notification table of the 
25 fourth embodiment. 

Fig. 38 is a sequence chart showing operations for shutting off a bluetooth 
device. 

Fig. 39 is a flowchart showing a notification process of the fourth 
embodiment. 

30 Fig. 40 is a sequence chart of the system of the fourth embodiment. 

Figs. 41, 42, and 43 are the watch-shaped information processing devices of 
the fourth embodiment displaying information. 
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Fig. 44 shows piconets of the fourth embodiment. 

BEST MODE OF CARRYING OUT THE INVENTION 

With reference to the drawings, preferred embodiments of the present 
invention will be described. 
5 A. FIRST EMBODIMENT 

Fig. 1 shows a configuration of a mobile telephone system 10 of the first 
embodiment of the present invention. The service of this mobile telephone system 
is available to a number of mobile telephones. But, in order to simplify 
explanations, only mobile telephones 11 and 13 are shown in Fig. 1, and 
10 explanations will be given of the service that the two mobile telephones receive. 

The mobile telephone system 10 includes a watch-shaped information 
processing device 12 that is used together with the mobile telephone 11. The watch- 
H shaped information processing device 12 is one example of the radio communication 
45 devices of the present invention, and the mobile telephone 11 is one example of 
if mobile telephones of the present invention. The watch-shaped information 
hi processing device 12 performs bidirectional radio communication with the mobile 
^ telephone 11. The mobile telephone system 10 also has a mobile network 17 and a 
rs plurality of radio base stations 14 that are connected with the mobile network 17. 
fU The radio base station 14 established a radio communication line with the mobile 
f§ telephone 11 or 13. The mobile network 17 is connected with a public switched 
5 telephone network (PSTN) 16. Fixed telephones 15 and other equipment are 
m connected with the PSTN 16. The mobile telephones 11 and 13 are able to 
communicate with each other via the mobile network 17. Also, the mobile 
telephones 11 and 13 are able to communicate with the fixed telephone 15 via the 
25 mobile network 17 and the PSTN 16. 

Fig. 2 shows a configuration of a watch-shaped information processing device 
12 of the first embodiment. A transmitter circuit 24 in Fig. 2 conducts signal 
transmitting operation to the mobile telephone 11. A receiver circuit 23 in Fig. 2 
conducts signal receiving operation from the mobile telephone 11. The transmitter 
30 circuit 24 (described later) has a circuit for generating oscillation signal SVCO. The 
oscillation signal SVCO is used for signal transmitting operation in the transmitter 
circuit 24 and also is provided to the receiver circuit 23 for receiving operation. The 
frequency of the oscillation signal SVCO is defined by synthesizer control signal 
SSY output from a central control circuit 25. A switching circuit 22 switches an 
35 antenna unit 21 between to an input terminal of the receiver circuit 23 and to an 
output terminal of the transmitter circuit 24. 
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In order for the watch-shaped information processing device 12 to receive 
signals, the antenna unit 21 is connected to the input terminal of the receiver 
circuit 23 by the switching circuit 22. Then the receiver circuit 23 receives signals 
from the mobile telephone 11 via the antenna unit 21. Then, the receiver circuit 23 
5 demodulates these signals into a received data DRX by using the oscillation signal 
SVCO to output to the central control circuit 25. 

On the other hand, in order for the watch-shaped information processing 
device 12 to transmit signals, the antenna unit 21 is connected to the output 
terminal of the transmitter circuit 24. Then the transmitter circuit 24 receives a 
10 transmission data DTX from the central control circuit 25. The transmitter circuit 

24 produces high frequency signal with a frequency designated by the synthesizer 
control signal SSY. The modulation of the high frequency signal is done based on 
the transmission data DTX. The transmitter circuit 24 sends the high frequency 

q signal to the mobile telephone 11 via the antenna unit 21. 

IS The central control circuit 25 controls components of the watch-shaped 

yp information processing device 12, but detailed description of these controls will be 
Jf/ given later. 

Under the control of the central control unit 25, an electronic sound unit 26 
13 produces electronic sound or buzzer sound to notify the user of states of the mobile 
fB telephone 11 or the watch-shaped information processing device 12. These states 

may be, for example, a device state such as calling state, call-receiving state, or 
□ error state. A vibrator 27 vibrates also under the control of the central control 
■ y circuit 25 to notify the user of states of the mobile telephone 11 or the watch-shaped 

information processing device 12. A light emitting unit 28 has an LED or other 
25 light emitting device, and emits light under the control of the central control circuit 

25 to notify the user of states of the mobile telephone 11 or the watch-shaped 
information processing device 12. A display unit 29 is equipped with a liquid 
crystal display or an organic electroluminescence display, and displays information 
on states of the mobile telephone 11 or the watch-shaped information processing 

30 device 12 under the control of the central control circuit 25. 

An external input unit 30 is equipped with buttons, a touch panel, and so on. 
Operating state of the external input unit 30 is checked by the central control 
circuit 25. 

A reference signal generator circuit 32 is connected with an oscillator 31, 
35 which generates a source oscillation signal having a reference frequency. The 
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reference signal generator circuit 32 generates various reference signals to output to 
the central control circuit 25. 

A nonvolatile memory 33 stores various data and programs. These data and 
programs are not lost even when power to the nonvolatile memory 33 is lost. The 
data stored in the nonvolatile memory 33 include a unique ID number NID for the 
watch-shaped information processing device 12 and another unique ID number 
NIDT for the mobile telephone 11 that is associated with the watch-shaped 
information processing device 12. The programs stored in the nonvolatile memory 
33 include a control program that controls the watch-shaped information processing 
device 12 when, for example, there is an incoming call to the mobile telephone 11. A 
central processing unit (CPU) in the central control circuit 25 functions as a 
controller unit of the radio communication devices of the present invention by 
executing the control programs stored in the nonvolatile memory 33. 

A battery 34 supplies power to components of the watch-shaped information 
processing device 12. 

A voice codec 38 decodes output signals of the central control circuit 25 to 
output voice data to a voice interface unit (voice I/F unit) 39. Also, the voice codec 
38 encodes voice data from the voice interface unit 39 to output to the central 
control circuit 25. 

The voice interface unit 39 performs digital~to- analog conversion on the voice 
data that is output by the voice codec 38 to output analog voice signal, then a 
speaker 35 outputs it. Also, the voice interface unit 39 performs analog-to-digital 
conversion on analog voice signals that are input via a microphone 36 to output 
voice data to the voice codec 38. 

In this configuration, the receiver circuit 23 and the transmitter circuit 24 
function as a transmitter-receiver unit of the radio communication device of the 
present invention. The central control circuit 25, the electronic sound unit 26, the 
vibrator 27, the light emitter unit 28, and the display unit 29 function as an 
incoming-call-notification unit of the radio communication device of the present 
invention. 

Fig. 3 shows a configuration of the antenna unit 21, the switching circuit 22, 
the receiver circuit 23, and the transmitter circuit 24 of the watch-shaped 
information processing device 12. As shown in Fig. 3, the antenna unit 21 is 
equipped with an antenna 21A and an antenna filter 2 IB. The antenna filter 2 IB 
eliminates unnecessary signal that may exist on the incoming signal and outputs 
only necessary signal to the receiver circuit 23. The antenna filter 23 B also 
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eliminates unnecessary signal that may exist on the output signal of the 
transmitter circuit 24 and outputs only necessary signal to the antenna 21 A. 

In the receiver circuit 23, an RF amplifier 23A amplifies the received signal 
of the antenna unit 21 to output to a mixer 23C. The mixer 23C is also provided 
5 with the oscillation signal SVCO from the transmitter circuit 24 via a buffer 
amplifier 23B. The mixer 23C then mixes these two signals and outputs to a 
bandpass filter 23D. 

The bandpass filter 23D selects signal which has Intermediate Frequency 
(IF) from the output signals of the mixer 23C to output to an IF amplifier 23E. The 

10 IF amplifier 23E amplifies the signal with the IF to output to a demodulator circuit 
23F. While outputting the signal with the IF, the IF amplifier 23E outputs to the 
central control circuit 25 a signal strength signal SSS that indicates intensity of the 
received signal. The demodulator circuit 23F demodulates the signal with the IF 

h into the received data DRX to the central control circuit 25. 

11 In the transmitter circuit 24, a PLL circuit 24A, a low pass filter 24B, and a 
fi voltage controlled oscillator (VCO) 24E cooperate to generate the oscillation signal 
LI SVCO. The frequency of the oscillation signal SVCO is defined by the synthesizer 
^ control signal SSY. 

Si 

Q A modulator circuit 24H modulates carrier using the transmission data DTX 

ffl to output signal which has IF. The signal with the IF is provided to a mixer 24G via 
Lj an IF amplifier 24C and a low pass filter 24D. The mixer 24G mixes the signal with 
H the IF and the oscillation signal SVCO to output high frequency signal. The high 

frequency signal is amplified by a power amplifier 24F and then provided to the 

antenna unit 21 via the switching circuit 22. 
25 Description of the antenna unit, the switching circuit, the receiver circuit, 

and the transmitter circuit of the watch-shaped information processing device 12 

was given above. The mobile telephone 11 also has the similar components in it. 

The antenna unit, the switching circuit, the receiver circuit, and the 

transmitter circuit of the mobile telephone 11 correspond to a transmitter-receiver 
30 unit of the mobile telephone of the present invention. Also, the central control 

circuit (not shown in the figure) of the mobile telephone 11 that performs data 

communication using the above transmitter-receiver unit corresponds to a control 

unit of the mobile telephone of the present invention. 

Fig. 4 is a sequence chart showing an operation of the first embodiment. 
35 With reference to the figure, the operation of the first embodiment will be described. 
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At the initial state SI, the mobile telephone 11 periodically transmits an 
identification signal (which corresponds to the ID number NIND of the mobile 
telephone 11) having a synchronization signal using a carrier of 430 MHz or 2.45 
GHz. On the other hand, the watch-shaped information processing device 12 
performs carrier sensing operation. As long as the watch-shaped information 
processing device 12 is receiving the identification signal from the mobile telephone 
11, a synchronization of bidirectional communication exists between the watch- 
shaped information device 12 and the mobile telephone 11. When there is this 
synchronization and the watch-shaped information processing device 12 received 
from the mobile telephone 11 the identification signal that corresponds to the ID 
number NIND stored in the nonvolatile memory 33, the watch-shaped information 
processing device 12 can communicate with the mobile telephone 11. By this 
communication, the watch-shaped information processing device 12 can recognize 
the operating state of the mobile telephone 11. 

Also at the initial state SI, as shown in Fig. 5, a date, day of the week, and a 
current time are shown on the display unit 29 of the watch-shaped information 
processing device 12. Also shown on the display unit 29 is a signal strength 
indicator SSI that tells strength of the received signal from the mobile telephone 11. 
The signal strength indicator SSI is displayed depending on the signal strength 
m signal SSS output from the IF amplifier 23E of the receiver circuit 23. 

The reason to display the signal strength indicator SSI is to notify the user of 
quality deterioration or loss of radio communication between the mobile telephone 
11 and the watch-shaped information processing device 12. 

When there is an incoming call to the mobile telephone 11 as shown in Fig. 4 
25 (step S2), the mobile telephone 11 examines if there is a communication link with 
the watch-shaped information processing device 12 (step S3). The incoming call 
may be, for example, from the fixed telephone 15 via the PSTN, the mobile network 
17, and the radio base station 14, or from another mobile telephone 13 via the radio 
base station 14 and the mobile network 17. 
30 When the watch-shaped information processing device 12 is not within a 

given range of the mobile telephone Hand there is no communication link between 
them (step S3 : NO), the mobile telephone 11 notifies the user of incoming call by 
producing sound from its own speaker or producing vibration by vibrator (step S4). 

On the other hand, when there is a communication link between the mobile 
35 telephone 11 and the watch-shaped information processing device 12 (step S3 : 
YES), the mobile telephone 11 pages the watch-shaped information processing 
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device 12 and sends information about the incoming call (step S5). In more detail, 
the mobile telephone 11 generates a send data DTXT that includes information to 
the effect that there is an incoming call, an ID number NID of the watch-shaped 
information processing device 12, and a telephone number of the caller. Then the 
5 mobile telephone 11 modulates carrier using the send data DTXT to output to the 
watch-shaped information processing device 12 an incoming call notification signal 
which is a high frequency signal. As a circuit to generate a high frequency signal in 
the mobile telephone 11, a similar circuit to the transmitter circuit 24 in Fig. 3 is 
used. 

0 In the watch-shaped information processing device 12, the incoming call 
notification signal is received in the antenna unit 21 and the receiver circuit 23 
demodulates the incoming call notification signal to the received data DRX (step 
S6). This received data DRX includes information to the effect that there is an 

t incoming call, an ID number NID of the watch-shaped information processing 

1 device 12, and a telephone number of the caller. 

S On receiving the received data DRX, the central control circuit 25 determines 

n that there is an incoming call to the mobile telephone 11, and then notifies user of 

1 incoming call and displays information (step S7). In more detail, in order to notify 
the user of incoming call, the central control circuit 25 controls the electronic sound 

D unit 26 to produce a buzzer sound or an electronic sound, the vibrator 27 to produce 
* a vibration, or the light emitting unit 28 to blink light emitting device such as an 

2 LED. The central control circuit 25 also extracts the telephone number of the caller 
from the received data DRX, and displays on the display unit 29 the telephone 
number and other related information, if any information such as name of the caller 

25 is registered in advance. Fig. 6 shows the information for this case. Shown on the 
display unit 29 in Fig. 6 are the telephone number of the caller and a phrase 
meaning call incoming. 

When the user notices an incoming call, s/he takes the mobile telephone 11 
from the bag and makes a conversation. However, there is a case when the user 

30 cannot answer the incoming call. In that case, by the following operation, the user 
can send information telling that the user cannot answer the phone at the moment. 
The operation can be that the user operates buttons 30A, 30B, and 30C of the 
external input unit 30 to send instruction from the watch-shaped information 
processing device 12 to the mobile telephone 11 (steps S8 and S9). The instruction 

35 may be for sending a voice message that asks the caller to wait for a moment. 
When the mobile telephone 11 receives the instruction, it answers the call 
automatically and makes a communication link. Then, the mobile telephone 11 
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reads an encoded data of voice message from an unshown nonvolatile memory. The 
voice message may be like "I am not able to answer the phone at the moment, 
please wait for a moment." Then the mobile telephone 11 sends the encoded data to 
the caller (step Sll). 

5 By this embodiment, when there is an incoming call to the mobile telephone, 

because the watch-shaped information processing device is notified of the incoming 
call, its user can recognize the incoming call and see caller's phone number without 
taking the mobile telephone from the bag. 

B. SECOND EMBODIMENT 

10 Fig. 7 shows a configuration of a mobile telephone 11A of a mobile telephone 

system of the second embodiment, and Fig. 8 shows a configuration of a watch- 
shaped information processing device 12 A of the mobile telephone of this mobile 
telephone system. 

B The mobile telephone system of the second embodiment has similar 

ljj configuration to that shown in Fig. 1. But the mobile telephone 11 is replaced with 
Iff the mobile telephone 11A and the watch-shaped information processing device 12 
W with the watch-shaped information processing device 12A. 

* In this mobile telephone system, when there is an incoming call to the mobile 

ifi telephone 11A, the mobile telephone 11A sends an incoming call notification signal 
£@ to the watch-shaped information processing device 12A. Based on the incoming call 
S notification signal, the watch-shaped information processing device 12A notifies the 
fij user of the incoming call. Also, the watch-shaped information processing device 12A 
sends pre-stored voice message to the mobile telephone 11A based on user's 
instruction. This voice message is transmitted to the caller via the mobile network 
25 17. 

Next, with reference to Fig. 7, a configuration of the mobile telephone 11A 
will be described. 

As shown in Fig. 7, a bluetooth module 42 performs bidirectional 
communication with the watch-shaped information processing device 12A via a 
30 antenna 41 for bluetooth. 

A microprocessor 43 has a read only memory (ROM) and a random access 
memory (RAM) for storing various data. The microprocessor 43 controls 
communication, application, and entire units of the mobile telephone 11 A. Main 
control operation conducted by the microprocessor 43 are as follows; a control for 
35 sending an incoming call notification signal to the watch-shaped information 
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processing device 12A when there is an incoming call, and a control for processing 
for incoming call. 

An LCD driver 45 drives a liquid crystal display (LCD) 44 under a control of 
the microprocessor 43. 
5 An RF unit 47 conducts a high frequency signal processing such as 

amplifying high frequency signal, and conducts a radio communication with mobile 
network via an antenna 46. 

A W-CDMA baseband processing unit 48 conducts baseband processing that 
is modulation/demodulation of the baseband signal for wide-band code division 
10 multiple access (W-CDMA). 

A voice codec 49 decodes the output of the W-CDMA baseband processing 
unit 48 to output voice data and encodes voice data from a voice interface (IF) unit 
S 52 to output to the W-CDMA base band processing unit 48. 

5 The voice interface (IF) unit 52 conducts a digital-to-analog conversion on the 

if voice data output from the voice codec 49 into analog voice signal, and voice sound is 
in output from a speaker 50. The voice interface unit 52 also conducts a digital-to- 
u analog conversion on analog signal input from a microphone 51 into a voice data, 
* and the voice data is output to the voice codec 49. 

fi 1 The external input unit 56 is equipped with various operation keys, an 

% operation stick, a touch panel, and a jog dial, and operated by the user. 

9 Next, configuration of the bluetooth module 42 will be described. 

An RF unit 54 of the bluetooth module 42 performs high frequency signal 
processing such as amplifying high frequency signal and performs bidirectional 
communication with the watch-shaped information processing device 12A. 

25 A baseband processing unit 55 modulates/demodulates baseband signals 

based on bluetooth technique. 

Also, the bluetooth module 42 has a flash memory, a voltage regulator, a 
quartz oscillator, and other peripherals (all not shown). The configuration of this 
bluetooth module is already known. 

30 The flash memory of the bluetooth module 42 stores various necessary 

information for bluetooth radio communication such as a bluetooth device address, a 
link key, and an encryption key. The bluetooth device address is used for 
identifying other bluetooth devices. The link key is used for authorizing radio 
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communication when starting it. The encryption key is used for encrypted 
communication. 

The bluetooth module 42 with the above configuration transmits, based on 
instructions from the microprocessor 43, to the watch-shaped information 

5 processing device 12A control data such as incoming call notification signal that 
indicates there is an incoming call. This bluetooth module 42 also sends to the 
watch-shaped information processing device 12A voice data that is sent from other 
telephone via the mobile network 17. Also, the bluetooth module 42 receives 
various control data and voice data that are sent from the watch-shaped 

10 information processing device 12A, and outputs the received data to the 
microprocessor 43 and the W-CDMA base band processing unit 48 via a bus 53. 

Next, configuration of the watch-shaped information processing device 12A 

will be described with reference to Fig. 8. 
2 The watch-shaped information processing device 12A shown in Fig. 8 is 

ljf similar to the watch-shaped information processing device 12 of the first 

embodiment shown in Fig. 2. However, the antenna unit 21, the receiver circuit 23, 
ul and the transmitter circuit 24 are replaced with an antenna 61 for bluetooth and a 
H\ bluetooth module 62. The bluetooth module 62 functions as a transmitter-receiver 
!U unit of the radio communication device of the present invention 

|j The bluetooth module 62 has a similar configuration to that of the above 

LJ mentioned bluetooth module 42. An RF unit 54 of the bluetooth module 62 
Q performs high frequency signal processing such as amplifying high frequency signal 
lU and performs bidirectional communication with the watch-shaped information 
processing device 11 A. A baseband processing unit 64 modulates/demodulates 
25 baseband signals using bluetooth technique. Also, the bluetooth module 62 has a 
flash memory, a voltage regulator, a quartz oscillator, and other peripherals (all not 
shown). The configuration of this bluetooth module is already known. The flash 
memory of the bluetooth module 62 stores various necessary information for 
bluetooth radio communication such as a bluetooth device address, a link key, and 
30 an encryption key. The bluetooth device address is used for identifying other 
bluetooth devices. The link key is used for authorizing radio communication when 
starting it. The encryption key is used for encrypted communication. 

The bluetooth module 62 transmits various control data generated by the 
central control circuit 25A and voice data read from the nonvolatile memory 33 to 
35 the watch-shaped information processing device 11A The bluetooth module 62, 
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also, receives various control data and voice data that are sent from the mobile 
telephone 11 A, and outputs the received data to the central control circuit 25 A. 

The nonvolatile memory 33 stores various messages such as for asking the 
caller to wait for a moment and for answering machine function. Also, the caller 
5 stores his or her message in the nonvolatile memory 33. The nonvolatile memory 33 
also stores a process table that is described later. The nonvolatile memory 33 also 
stores control programs that perform notification of incoming call when the 
incoming call notification signal from the mobile telephone 11A is received, and that 
make the mobile telephone 11A to conduct a process for incoming call. By 
10 performing these control programs, the central control circuit 25A functions as a 
control unit of the radio communication device of the present invention. 

Other components are basically the same as those shown in Fig. 2, therefore, 
* s the description for them is not given here. 

2 Next, the central control circuit 25A of the watch-shaped information 

IfS processing device 12A will be described. 

m The central control circuit 25A controls the bluetooth module 62 and 

W transmits/receives voice data and control data to and from the mobile telephone 
11 A. In this case, the central control circuit 25 A selects from four transmit/receive 
O modes to transmit control data, transmit voice data, receive control data, and 
J|) receive voice data. 

S Fig. 9 shows a configuration of a central control circuit 25 A. 

W As shown in Fig. 9, the central control circuit 25A has a central processing 

unit (CPU) 2557, switching elements 2551 and 2552, a ROM, and a RAM. The 
central control circuit 25A can also perform data communication on asynchronous 

25 connection less (ACL) link and synchronous connection oriented (SCO) link. 

The ACL link is an asynchronous communication link defined in the 
bluetooth technical specification. In the bluetooth system, two or more units 
sharing the same channel form a piconet. One Bluetooth unit acts as the master of 
the piconet, whereas the other unit(s) acts as slave(s). Using the ACL link, the 

30 master unit performs data communication with several slave units. Effective 
communication speed in the ACL link varies depending on the number of slaves and 
the amount of exchanged data in the piconet. Also, the master polls the slaves 
based on state of the communication slot, and performs data communication with 
the slaves using empty communication slot. Therefore, the ACL link is usually used 

35 for non-real-time communication. 
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The watch-shaped information processing device 12A of the second 
embodiment uses the ACL link to exchange asynchronous data that does not 
require real time processing with the mobile telephone 11 A. The asynchronous data 
here can be control data used for various instructions and controls among the 
5 watch-shaped information processing device 12A and the mobile telephone 11 A. 

When conducting communication on the ACL link, the CPU 2557 sends a 
buffer select control signal to the switching elements 2551 and 2552 to switch the 
switching element 2551 to an ACL buffer memory 2553 for receiving and to switch 
the switching element 2552 to an ACL buffer memory 2552 for transmission. Then 

10 the received data DRX output from the bluetooth module 62 is written in the ACL 
buffer memory 2553 for receiving via the switching element 2551. When one packet 
full of asynchronous data is written, an unshown memory controller transmits a 
receive interrupt signal to the CPU2557. In response to the receive interrupt 

h signal, the CPU 2557 reads the asynchronous data stored in the ACL buffer 

W memory 2553 for receiving. On the other hand, asynchronous data generated by the 

J CPU 2557 is written on an ACL buffer memory 2555 for transmission. Then the 

Ul asynchronous data is read from the ACL buffer memory 2555 for transmission and 

*fl is output to the bluetooth module 62 via the switching element 2552 as the 

s transmission data DTX. When one packet full of control data is sent and the ACL 

§| buffer memory 2555 for transmission becomes empty, an unshown memory 

ij £.2 

11 controller transmits a data sending completion interrupt signal to the CPU2557. In 
W response to the data sending completion interrupt signal, the CPU 2557 writes in 

the ACL buffer memory 2555 for transmission the asynchronous data to be sent 
next. 

25 The above is detailed configuration of the second embodiment for 

communication on the ACL link. 

Next, the SCO link will be described. The SCO link is a synchronous 
communication link defined in the bluetooth technical specification. This SCO link 
is a point-to-point link between the master and a specific slave. The SCO link 
30 reserves slots for communication between the master and the slave at a given 
interval, and can therefore have a certain communication speed (in this 
embodiment 64 kbps). Therefore, the SCO link is usually used for real-time 
communication. 

The watch-shaped information processing device 12A of the second 
35 embodiment exchanges voice data by using the SCO link. 
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When conducting communication on the SCO link, the CPU 2557 sends a 
buffer select control signal to the switching elements 2551 and 2552 to switch the 
switching element 2551 to the SCO buffer memory 2554 for receiving and to switch 
the switching element 2552 to the SCO buffer memory 2556 for transmission. Then 
5 the received data DRX output from the bluetooth module 62 is written in the SCO 
buffer memory 2554 for receiving via the switching element 2551. When one packet 
full of asynchronous data is written, the unshown memory controller transmits a 
receive interrupt signal to the CPU2557. In response to the receive interrupt 
signal, the CPU 2557 reads voice data stored in the SCO buffer memory 2554 for 
10 receiving. 

On the other hand, transmission operation is as follows. Several voice 
messages such as response message are stored in the nonvolatile memory 33 in 
advance. Voice data for telephone communication is stored in an unshown RAM by 
f=J using the microphone 36, the voice interface unit 39, and voice codec 38. Voice data 
W stored in the nonvolatile memory 33 or the unshown RAM is read by the CPU 2557 
and written in an SCO buffer memory 2556 for transmission. Then the voice data is 
IJ1 read from the SCO buffer memory 2556 for transmission and is output to the 
bluetooth module 62 via the switching element 2552 as the transmission data DTX. 
s When one packet full of voice data is sent and the SCO buffer memory 2556 for 
fHp transmission becomes empty, an unshown memory controller transmits a data 
y, requiring interrupt signal to the CPU2557. In response to the data requiring 
W interrupt signal, the CPU 2557 reads voice data to be sent next from the nonvolatile 
51 memory 33 or the unshown RAM to write in the SCO buffer memory 2556 for 
transmission. 

25 The above is detailed configuration of the second embodiment for 

communication on the SCO link. 

Next, the nonvolatile memory 33 will be described. 

The nonvolatile memory 33 stores voice data for various messages and an 
address management table AMT having memory address of the above voice data. 

30 Fig. 10 shows an address management table AMT stored in a nonvolatile 

memory of the watch-shaped information processing device of the second 
embodiment. Fig. 11 is a memory map showing content of the nonvolatile memory 
33. 

As shown in Fig. 10, message types and memory addresses for the voice data 
35 of the message types are associated with each other and written in the address 
management table AMT. 

Express Mail Label No. EV001654137US 

Itev. 11797 



PatApplAF 

Customer No. 20178 



27 



P5969b 



In Fig. 10, for example, "please wait message" is a message which is sent to 
the caller when the user cannot answer the phone at the moment. To illustrate, it 
may be a message such as "please wait for a moment, 111 answer your call soon". 

In Fig. 10, voice data for the "please wait message" is stored in a memory 
5 area with memory address "adOOOl" to "adOOlO" of the nonvolatile memory 33. 
When the central control circuit 25A reads the "please wait message", the central 
control circuit 25A sees the address management table AMT to get the memory 
address for the "please wait message". Using the address, the central control circuit 
25A reads data of the "please wait message" from the nonvolatile memory 33. The 
10 read data is then sent to the mobile telephone 11A via the bluetooth module 62 and 
the antenna 61 for bluetooth. Then the data is sent from the mobile telephone 11A 
to the telephone of the caller, and finally voice is output at the caller's telephone. 

Ur. In this case, the data for the "please wait message" may be stored in the 

g nonvolatile memory 33 of the watch-shaped information processing device 12A prior 

l]f to shipment. Also, the user can store his or her own data for the "please wait 

tfj message" by using the microphone 36, conducting analog-to-digital conversion on 

Zl his or her voice, and storing in the nonvolatile memory 33. When the user stores his 

M or her own data for the "please wait message", the central control circuit 25A sees 

L the address management table AMT and acquires the memory address for the data. 

W Then the central control circuit 25A designates the acquired memory address as a 
writing address, and writes the data input by the user into the nonvolatile memory 

S 33 - 

"Call response message" shown in Fig. 10 is a message sent to the caller 
when the user of the mobile telephone 11A cannot answer the phone. The message, 
25 for example, may be "I am not available at the moment, please leave a message 
after the tone". 

In Fig. 10, voice data for the call response message is stored in a memory 
area with memory address "adOOll" to "ad0020" of the nonvolatile memory 33. The 
central control circuit 25A reads the data for call response message as follows. 

30 First, the central control circuit 25A sees the address management table 

AMT to get the memory address for the call response message. 

Then, using the address, the central control circuit 25A reads data of the call 
response message from the nonvolatile memory 33. The read data is then sent to 
the mobile telephone 11A via the bluetooth module 62 and the antenna 61 for 
35 bluetooth in the same way as the data for "please wait message". Then the data is 
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sent from the mobile telephone 11A to the telephone of the caller, and finally voice 
is output at caller's telephone. 

This data of the call response message may also be stored in the watch- 
shaped information processing device 12A prior to shipment. Also, the user can 
5 store his or her own voice for the call response message by using the microphone 36. 
When the user stores his or her own data for the call response message, the central 
control circuit 25A sees the address management table AMT and acquires the 
memory address for the data. Then the central control circuit 25A designates the 
acquired memory address as a writing address, and writes the data input by the 
10 user into the nonvolatile memory 33. 

"Caller's message No. 1" to "caller's message No. 10" shown in Fig. 10 are 
messages that the caller left as messages to the user of the mobile telephone 11 
u when they heard the above "call response message". In Fig. 10, it is possible to 
Q store up to ten messages. 

14? As shown in Fig. 11, in a memory area for voice data of the caller's message 

^ (hereinafter referred to as caller's message data), text data indicating the time of 
y the incoming call (hereinafter referred to as incoming call time data) and other text 

data indicating the caller (hereinafter referred to as caller data) are stored. In a 
o memory region after these data^ voice data of caller's message are stored. The 
If© central control circuit 25A generates the incoming call time data based on time kept 
jjj by the time keeping function of the watch-shaped information processing device 
D 12A. Also, by using a caller's phone number display service provided by the mobile 

network 17 (this service is already known in America as a caller ID), caller data is 

acquired. Then the central control circuit 25 A associates the incoming call time 
25 data and the caller data with the caller's message and writes them on the 

nonvolatile memory 33. 

When recording the caller's message data, the central control circuit 25A sees 
the address management table AMT and acquires a memory address for the caller's 
message data. 

30 Then the central control circuit 25A stores the caller's message data based on 

the memory address. In this case, the central control circuit 25A stores the caller's 
message data in an order from "caller's message No. 1", "caller's message No. 2" ... 
to "caller's message No. 10". When reached to "caller's message No. 10", the central 
control circuit 25A returns to the "caller's message No. 1", erases it, and writes a 

35 new caller's message data there. 
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When the central control circuit 25A reads the caller's message data, it sees 
the address management table AMT and acquires the memory address for the 
caller's message the user desired. 

Using the memory address, the central control circuit 25A reads the incoming 
5 call time data, the caller data, and the caller's message. 

The incoming call time data and the caller data are displayed on the display 
unit 29 in a text form. The caller's message data is decoded by the voice codec 38 
and then output from the speaker 35 via the voice IF unit 39. 

Next, operations of the second embodiment will be described. 

10 Hereinafter, explanation will be given in an order from; 

(1) message recording process by the watch-shaped information processing 

u device 12A, 

S (2) operation while asking the caller to wait for a moment 

Tl (3) operation during answering machine function 

^$ (4) caller's message playing process by the watch-shaped information 

y* processing device 12A. 

p (1) message recording process by the watch-shaped information processing 

PLJ device 12A 

W Fig. 12 is a flowchart for a message recording operation by the central control 

2b circuit 25A of the watch-shaped information processing device 12. 

In Fig. 12, the central control circuit 25A regularly scans the external input 
unit 30, and makes a judgement if the user operates it or not (step Sal). 

When the user uses the external input unit 30 to instruct to record message 
asking to wait for a moment, the central control circuit 25A detects user's operation 
25 (step Sal; Yes) and starts reading voice data (step Sa2). To illustrate, the user 
speak to the speaker and the user's voice is sent to the voice interface unit 39, which 
generates voice data. Then the voice data is encoded by the voice codec 38 and the 
central control circuit 25A receives it. 

Then the central control circuit 25 A sees the address management table AMT 
30 shown in Fig. 10 in the nonvolatile memory 33. The central control circuit 25A then 
writes the voice data on a memory area with memory address that start from 
"adOOOl" that is a memory area for "please wait message" in the nonvolatile 
memory 33 (step Sa3). 
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The processes in steps Sa2 and Sa3 are continued until the user operates to 
stop recording (step Sa4) ? or until a prescribed time period that is a longest 
recordable time period has elapsed (step Sa5). When there is either the recording 
stop operation or elapse of longest recordable time (step Sa4 Yes or step Sa5 Yes), 
5 process in Fig. 12 ends. 

In the above explanation for the recording process, "please wait message" is 
used. However, similar recording process is also used for recording the call 
response message. For the call response message, other memory area is used, 
though. < 

10 (2) operation while asking the caller to wait for a moment 

With reference to a sequence chart in Figs. 13, and 14, operation while asking 
the caller to wait for a moment will be described. 

q The watch-shaped information processing device 12A carries out a 

D synchronization establishment phase and a link connection phase, both are defined 

IS in the bluetooth specification, to form a communication network with the mobile 

Ul telephone 11A called a piconet (step Sbl). Then operational modes of the mobile 

J 5 - telephone 11 A and the watch- shaped information processing device 12 A shifts to a 

jsrwr 

m low power consumption mode called a park mode (step Sb2). During the mode 
y shifting, several processes are conducted in a master unit and a slave unit using a 
If) bluetooth device address and a link key. However, these processes are already 
y known, explanation for them will not given here. 

ftj In the second embodiment, either the watch-shaped information processing 

device 12A or the mobile telephone 11A can be a master unit or a slave unit. The 
following explanation is given with the assumption that the mobile telephone 11A is 

25 a master unit and the watch-shaped information processing device 12A is a slave 
unit. 

In this low power consumption mode, a date, the day of the week, and a 
current time are displayed as shown in Fig. 5 on the display unit 29 of the watch- 
shaped information processing device 12A. Displayed also on the displayed unit 29 
30 is the signal strength indicator SSI that shows an intensity of the received beacon 
signal periodically sent from the mobile telephone 11 A. This indicator is based on 
the above mentioned signal strength signal SSS. 

The reason to display the signal strength indicator SSI is to tell the user of 
quality deterioration or loss of radio communication between the mobile telephone 
35 11A and the watch-shaped information processing device 12 A. 
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When the user (referred to as a caller in this explanation) of the mobile 
telephone 13 in Fig. 1 calls the user of the mobile telephone 11A, the mobile 
network 17 sends a terminating call signal via the radio base station 14 (step Sb3). 
This terminating call signal includes telephone numbers of the mobile telephone 
5 11A and 13. 

When the mobile telephone 11A in a service area of the radio base station 14 
receives the terminating call signal, the mobile telephone 11A instructs the watch- 
shaped information processing device 12A, a slave unit, to shifts from the park 
mode to a link connection phase by the ACL link. By this, operation of the mobile 
10 telephone 11A and the watch-shaped information processing device 12A shift to the 
link connection phase by the ACL link (step Sb5). 

When the ACL link is established, the mobile telephone 11A sends the 
l 4: incoming call notification signal in ACL packets in order to notify the incoming call 
O (step SB6). The incoming call notification signal includes the caller's telephone 
f$ number of the mobile telephone 13 and information to the effect that there is an 
=13 incoming call. 

Ly When the watch-shaped information processing device 12A receives the ACL 

^ packets (step Sb7), it finds that there is an incoming call to the mobile telephone 
P 11A and displays information and notifies the user of incoming call. To illustrate, 
§6 the watch-shaped information processing device 12A extracts the caller's telephone 
|T| number from the ACL packets. Then the watch-shaped information processing 

0 device 12A displays on the display unit 29 telephone number or information 

1 u corresponding to the telephone number to notify the user of the incoming call (step 

Sb8). One example what is displayed on the display unit 29 in this case is shown in 
25 Fig. 6. Instead of the telephone number of the caller, caller's name that is 
associated with the telephone number and stored in a memory (for example the 
nonvolatile memory 33) of the watch-shaped information processing device 12A may 
be displayed. 

The watch-shaped information processing device 12A also performs the 
30 incoming call notification (step Sb9). To illustrate, the central control circuit 25A 
controls the electronic sound unit 26 to produce buzzer sound or electronic sound. 
The central control circuit 25A also controls the vibrator 27 to vibrate. The central 
control circuit 25 A also controls the light emitting unit 28 to blink the light emitting 
device such as an LED. 

35 When the user notices the incoming call notification, the user has to take the 

mobile telephone 11A from the bag to answer the call. However, there are some 
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cases where the user cannot answer the call or the user cannot open the bag. In 
these cases, the user uses the external input unit 30 on the watch-shaped 
information processing device 12A for instruction for "please wait message". 

The watch-shaped information processing device 12A receives these inputs 
5 (step SblO) and sends to the mobile telephone 11 ACL packets that includes 
instruction for "please wait message" (step Sbll). 

When the mobile telephone 11A receives the ACL packet (step Sbl2) ? it 
extracts the instruction for "please wait message". In response to the instruction for 
"please wait message", the mobile telephone 11A orders the radio base station 14 to 
10 make a communication link with the caller's mobile telephone 13 (step Sbl3). 

The radio base station 14 carries out a predetermined process such as for 
allocating a communication channel, and makes a communication line between the 
H mobile telephone 11A and the mobile telephone 13 (step Sbl4). 

O Then the mobile telephone 11A instructs the watch-shaped information 

|6 processing device 12A to shift from the link connection phase by the ACL link to the 
U1 link connection phase by the SCO link. 

M= In response to the instruction for phase shift, operations of the mobile 

!1 telephone 11A and the watch-shaped information processing device 12A shift to the 
fO link connection phase by the SCO link (step Sb 15). 

I© After the SCO link is established, the watch-shaped information processing 

O device 12A sees the address management table AMT to acquire a readout address of 
"adOOOl" to "adOOlO". Then the watch-shaped information processing device 12A 
reads the data for "please wait message" from the nonvolatile memory 33 and sends 
the data to the mobile telephone 11A via the SCO link (step Sbl6). During this 
25 process, the caller's telephone number and a message "please wait for a moment" 
are shown on the display unit 29 of the watch-shaped information processing device 
12A to inform the user of the state as shown in Fig. 15. 

When the mobile telephone 11A receives data for "please wait message" using 
the bluetooth module 42, the mobile telephone 11A sends the data to the radio base 
30 station using the W-CDMA base band processing unit 48, the RF unit 47, and the 
antenna 46 (step Sbl7). 

The data for "please wait message" is received by the radio base station 14 
(step Sbl8), and then is sent to the caller's mobile telephone 13 via the mobile 
network 17. Then the message is output from the speaker of the mobile telephone 
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13. The user of the mobile telephone 13 hears the message and waits for a moment 
or hangs up the phone. 

The process from the step SB 16 to the SB 18 is continued until the user of the 
mobile telephone 11A operates the mobile telephone 11A, and the caller is kept 
5 hearing the message for "please wait message". 

When the user of the mobile terminal 11A becomes able to operate it and 
conducts an off-hook operation using the external input unit 56, the mobile 
telephone 11A accepts the off-hook operation (step Sbl9). 

In response to the off-hook operation, the mobile telephone 11A stops reading 
10 voice data from the bluetooth module 42. Then the mobile telephone 11A carries 
out processes for direct voice communication between the caller and the user of the 
mobile telephone 11A (step Sb20). 
jf To illustrate, the user speaks to the microphone 51, then voice data is 

S generated for the user's voice by the voice IF unit 52, and then the voice data is 
# encoded by the voice codec 49. This voice data is sent to the radio base station 14 
5 using the W-CDMA base band processing unit 48, the RF unit 47, and the antenna 
yj 46. 

m Also, voice data sent from the mobile telephone 13 is output from the speaker 

H 50 through the antenna 46, the RF unit 47, the W-CDMA base band processing unit 
gO 48, the voice codec 49, and the voice interface unit 52. 

5 The mobile telephone HA instructs the watch-shaped information processing 

W device 12A to shift from the link connection phase by the SCO link to the link 
connection phase by the ACL link. In response to the instruction for phase shift, 
operations of the mobile telephone HA and the watch-shaped information 
25 processing device 12A shift to the link connection phase by the ACL link (step 
Sb21). 

When the ACL link is established, in order to notify a communication start, 
the mobile telephone HA sends ACL packets that includes a communication start 
notification (step Sb22). 

30 When the watch-shaped information processing device 12 A receives the above 

ACL packets (step Sb23), it detects the communication start notification in the ACL 
packets. By detecting the communication start notification, the watch-shaped 
information processing device 12A judges that communication with the mobile 
telephone HA has started and makes a shift to the park mode in the same way as 

35 step Sb2 (step Sb24). 
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After finishing the telephone communication, the user of the mobile 
telephone 11A uses the external input unit 56 to conduct an on-hook operation. The 
mobile telephone 11A accepts this operation (step Sb25) and sends a request for 
releasing the telephone line to the radio base station 14, and by this the telephone 
5 line is released (step Sb26). 

(3) operation during answering machine function 

With reference to a sequence chart shown in Figs. 16 and 17, operation 
during answering machine function will be described. 

In Fig. 16, processes from step Scl to Sc9 are the same as those of from step 
10 Sbl to Sb9 in Fig. 13, therefore explanation will not given for them. So explanation 
will start from the process of step SclO. 

By the incoming call notification in steps Sc8 and Sc9, the user notices that 
E there is an incoming call. However, when the user cannot answer the phone, the 
5 user uses, in a prescribed order, the external input unit 30 of the watch-shaped 
ifj information processing device 12A to use the answering machine function. 
Ill The watch-shaped information processing device 12A accepts this operation 

S (step SclO), then it sends to the mobile telephone 11A ACL packets that includes an 
1 order for answering machine function (step Sell). 

fl| Also, advancing to step Sell can be carried out in the following way. The 

|f) watch-shaped information processing device 12A starts time-counting when it 
.5 receives the incoming call notification signal in step Sb6. And when a prescribed 
^ time period has passed without the above mentioned user's operation, the process 
advances to the step Sell. Therefore, it is possible to advance to step Sell even 
when the user does not notice the incoming call notification or the user does not 
25 carry the watch-shaped information processing device 12A. 

When the mobile telephone 11A receives the above ACL packets (step Scl2), 
it detects the order for answering machine function. Then the mobile telephone 11A 
orders the radio base station 14 to make a communication line (step Scl3 in Fig. 
17). 

30 In response to this, the radio base station 14 carries out prescribed processes 

such as allocating communication channel to make a communication line between 
the mobile telephone 13 and the watch-shaped information processing device 12 A 
(stepScl4). 

Then, the mobile telephone 11A instructs the watch-shaped information 
35 processing device 12A to shift from the link connection phase by the ACL link to the 
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link connection phase by the SCO link. In response to the instruction for phase 
shift, operations of the mobile telephone HA and the watch-shaped information 
processing device 12A shift to the link connection phase by the SCO link (step 
Sbl5). 

5 After the SCO link is established, the watch-shaped information processing 

device 12A sees the address management table AMT to acquire a readout address of 
"adOOll" to "ad0020". Then the watch-shaped information processing device 12A 
reads the data for "call response message" from the nonvolatile memory 33 and 
sends the data to the mobile telephone HA via the SCO link (step Scl6). As shown 

10 in Fig 18, during this process, the caller's telephone number and a message "call 
answering" are shown on the display unit 29 of the watch-shaped information 
processing device 12A to inform the user of the state. 

When the mobile telephone HA receives data for "call answering message" 

O using the bluetooth module 42, the mobile telephone HA sends the data to the radio 

fl base station using the W-CDMA base band processing unit 48, the RF unit 47, and 

"k the antenna 46 (step Scl7). 

fl The data for "call answering message" is received by the radio base station 14 

S (step Scl8), and then is sent to the caller's mobile telephone 13 via the mobile 

L. network 17. Then the message is output from the speaker of the mobile telephone 

11 13. The user of the mobile telephone 13 hears the message and speaks to the mobile 
h telephone 13 in order to leave his or her message after the tone. His or her message 
q. is sent from the mobile telephone 13 to the mobile telephone HA via the mobile 
fU network 17 and the radio base stations 14 (step Sc20). 

The mobile telephone HA receives the data for the message (step Sc21), and 
25 then sends the data to the watch-shaped information processing device 12A via the 
SCO link (step Sc22). 

The watch-shaped information processing device 12A carries out the process 
for the step Scl6, and then advances to recording operation of caller's message (step 
Scl9). To illustrate, when the data for caller's message is received by the watch- 

30 shaped information processing device 12A, it sees the address management table 
AMT in the nonvolatile memory 33 shown in Fig. 10. Then the watch-shaped 
information processing device 12A writes the voice data for the caller's message in 
memory area for the caller's message. In this explanation, the data is written in an 
area for the "caller's message No. 1", and memory address for the "caller's message 

35 No. 1" starts "ad0021". 
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As shown in Fig 19, during this process, the caller's telephone number and a 
message "recording caller's message" are shown on the display unit 29 of the watch- 
shaped information processing device 12A to inform the user that the call is 
currently leaving a message. 

5 After finishing leaving his or her message, the caller conducts an on-hook 

operation. In response to the on-hook operation, the mobile telephone 13 sends a 
request for releasing the telephone line to the radio base station 14, and by this the 
telephone line between the radio base station 14 and the mobile telephone 11 is 
released (step Sc23). 

10 When the communication line is released, the mobile telephone 11A instructs 

the watch-shaped information processing device 12A to shift from the link 
connection phase by the SCO link to the link connection phase by the ACL link. In 
response to the instruction for phase shift, operations of the mobile telephone 11 A 

p and the watch-shaped information processing device 12A shift to the link connection 

3 phase by the ACL link (step Sc24). 

After the ACL link is established, in order to notify a communication end, the 
J:{ mobile telephone 11A sends ACL packets that includes a communication end 
notification (step Sc25). 

Q When the watch-shaped information processing device 12A receives the above 

ACL packets (step Sc26), it detects the communication end notification in the ACL 
y packets. 

SI By detecting the communication end notification, the watch-shaped 

information processing device 12 A judges that communication with the mobile 
telephone 11A has ended and stops recording operation of voice data (step Sc27). As 

25 shown in Fig 20, during this process, the caller's telephone number and a message 
"finish recording message" are shown on the display unit 29 of the watch-shaped 
information processing device 12A to inform the user that the message recording is 
finished. 

Then, the operations of the mobile telephone 11A and the watch-shaped 
30 information processing device 12A shift to the park mode (step Sc28) which is 
similar to step Sb2. 

(4) caller's message playing process by the watch-shaped information 
processing device 12A 

Fig. 21 is a flowchart for a message playing operation of the second 
35 embodiment. 



PatApplAF 
Customer No. 20178 



37 



Express Mail Label No. EV001654137US 

Rev. 11/97 



P5969b 

In Fig. 21, the central control circuit 25A regularly scans the external input 
unit 30, and makes a judgement if the user operates it or not (step Sdl). 

When the user uses the external input unit 30 to instruct to play the caller's 
message, the central control circuit 25A detects user's operation (step Sdl; Yes) and 
5 advances to step Sd2. 

There are "last message playing operation" and "message playing operation 
by list" in the playing operation of the caller's message. 

By the "last message playing operation", the last recorded message is played. 

By the "message playing operation by list", first the list of all recorded caller's 
10 message are displayed, and then the message the user specified is played. 

In step Sd2, the central control circuit 25A makes a judgement which the 
u user's operation is between the above two. 

3 When the central control circuit 25A receives the last message playing 

£ operation for playing the caller's message No. 1 (step Sd2 : last message play), it 
tl sees the address management table AMT to acquire a readout address from 
y "ad0021" to "ad0030". 

f" Then, using the acquired address, the central control circuit 25A reads the 

O caller's message from the nonvolatile memory 33 (step Sd3). 

H. Then the central control circuit 25A outputs the read caller's message to the 

% voice codec 38. By this, the caller's message is output from the speaker 35 (step 
fjj Sd4). As shown in Fig 22, during this process, the caller's telephone number and a 
message "playing caller's message No. 1" are shown on the display unit 29 of the 
watch-shaped information processing device 12A to inform the user that the 
message is being played. 

25 On the other hand, when the central control circuit 25A receives "message 

playing operation by list" (step Sd2 : playing operation by list), it sees the address 
management table AMT and acquires all the readout addresses for the caller's 
messages. 

Using the readout addresses, the central control circuit 25A reads only the 
30 incoming call time data and the caller data in the nonvolatile memory 33, and 
displays them on the display unit 29 (step Sd5). As shown in Fig 23, during this 
process, a message "message list" and property information on messages are shown 
on the display unit 29 of the watch-shaped information processing device 12A. In 
Fig. 23, only a part of the list is shown. However, the user can scroll the screen 
35 right-and-left and up-and-below by using the external input unit 30. 
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When the user specifies a caller's message, the central control circuit 25A 
accepts this (step Sd6 :Yes). 

Then the central control circuit 25A sees the address management table AMT 
and acquires the readout addresses for the specified caller's messages. Using the 
5 readout addresses, the central control circuit 25A reads the caller's message in the 
nonvolatile memory 33 (step Sd7). 

Then the central control circuit 25A outputs the read caller's message to the 
voice codec 38. The voice codec 38 decodes the data for the caller's message, and the 
caller's message is output from the speaker 35 (step Sd4). 

10 When the specified message ends and the user wants to play other caller's 

message, the user operates to do so (step Sd8 : No). By this, the process of the 
central control circuit 25A returns to step Sdl and the above processes are again 

M; carried out. 

p After finishing the play of the message, when the user conducts an operation 

1§ for ending the play (step Sd8 : Yes), the processes in Fig. 21 end. 

m As explained above, according to the second embodiment, since the incoming 

12 call notification signal of the mobile telephone 11A is sent to the watch-shaped 
b information processing device 12A, the user can notice the incoming call and see the 
5 telephone number of the caller without taking the mobile telephone 11A from the 
20 bag. 

q Also, according to the second embodiment, by using the watch-shaped 

W information processing device 12 A, the user can request the "please wait message" 

and a "call response message". 

Also, the user can record the "please wait message" and "call response 
25 message" in his or her own voice by using the watch-shaped information processing 

device 12 A. The user also can record caller's messages in the watch-shaped 

information processing device 12A, so the user can hear the caller's message 

anywhere anytime. 

So, the watch-shaped information processing device 12A becomes an 
30 interesting gadget to its user. 

C. THIRD EMBODIMENT 

In the second embodiment, the caller's messages are stored in the watch- 
shaped information processing device 12A. In the third embodiment, the caller's 
messages are stored in a service center connected to the mobile network 17. 
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Fig. 24 shows a configuration of a mobile telephone system of the third 
embodiment. Only one difference of the third embodiment shown in Fig. 24 from 
the first embodiment shown in Fig. 1 is there is a service center 18 connected with 
the mobile network 17. 

The service center 18 has several servers. One of them is for storing caller's 
messages for each mobile telephone 11 A. Another of them is for accepting orders 
from the mobile telephones 11A and for distributing the stored caller's messages in 
response to the orders. 

Therefore, the watch-shaped information processing device 12A does not have 
to store the caller's message in the nonvolatile memory 33, which is the case in the 
second embodiment. In more detail, only the memory addresses for the "please wait 
message" and for "call response message" have to be stored in the address 
management table AMT (refer to Fig. 10) for the nonvolatile memory 33 in the 
watch-shaped information processing device 12A. Also, no memory area for caller's 
messages are provided in the nonvolatile memory 33. 

Other components are the same as in the second embodiment, therefore, 
explanation for them will not given below. 

Next, operation of the third embodiment will be described. 

With reference to a sequence chart in Figs. 25 and 26, operation during 
answering machine function will be described. However, message recording 
operation and operation during the "please wait message" are not described because 
they are the same operations explained in the second embodiment. 

In Figs. 25 and 26, processes from step Sel to Sel7 are the same as those of 
from step Scl to Scl7 in Figs. 16 and 17, therefore explanation will not given for 
them. So explanation will start from the process of step Sel8. 

The data for the call response message that is sent from the mobile telephone 
11A is received by the radio base station 14 (step Sel8). Then the data is sent to 
the mobile telephone 13 via the mobile network 17. The message is output from the 
unshown speaker of the mobile telephone 13. 

On the other hand, the mobile telephone 11A sends to the radio base station 
14 an answering machine forward request for switching the current communication 
line between the mobile telephone 13 and the mobile telephone 11A to other 
communication line between the mobile telephone 13 and the service center 18 (step 
Sel9). 
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When an unshown exchange in the mobile network 17 receives the answering 
machine forward request via the radio base station 14, it changes the current 
communication line between the mobile telephone 13 and the mobile telephone 11A 
to other communication line between the mobile telephone 13 and the service center 
5 18 (Step Se20). Then a communication end notification is sent form the radio base 
station 14 to the mobile telephone 11A (step Se21). Thereby, the communication 
line between the mobile telephone 13 and the mobile telephone 11A is released (step 
Se22). 

After changing communication is finished, the user of the mobile telephone 
10 13 speaks his or her message after the tone. The message is sent to the service 
center 18 via the mobile network 17, and the service center 18 records the message. 

When the communication line is released, the mobile telephone 11A instructs 
the watch-shaped information processing device 12A to shift from the link 
p connection phase by the SCO link to the link connection phase by the AGL link. In 
t| response to the instruction for phase shift, operations of the mobile telephone 11A 
J and the watch-shaped information processing device 12A shift to the link connection 
W phase by the ACL link (step Se24). 

M After the ACL link is established, in order to notify a communication end, the 

U mobile telephone 11A sends ACL packets that includes a communication end 
E® notification (step Se25). 

Id When the watch-shaped information processing device 12A receives the above 

5 ACL packets (step Se26), it detects the communication end notification in the ACL 
packets. By detecting the communication end notification, the watch-shaped 
information processing device 12A judges that communication with the mobile 
25 telephone 11A has ended and shifts to the park mode which is described in step Se2 
(step Se27). 

Playing operation of the caller's message is as follow. The user uses the 
mobile telephone 11A to call to the service center 18. Then the user carries out a 
predetermined operation procedure to hear the caller's message. 

30 As described above, caller's messages can be stored and played as the second 

embodiment. 

D. MODIFICATIONS OF FIRST, SECOND, AND THIRD EMBODIMENTS 
(1) FIRST MODIFICATION 

In the first embodiment, voice message asking waiting for a moment is sent 
35 from the mobile telephone to the caller. However, there are cases when the user 
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cannot use the mobile telephone to answer the phone such as while driving. For 
these cases, the following configuration may be preferable. 

First, encoded data for a response message of "I cannot answer the phone at 
the moment, please leave a message after the tone" is stored in an unshown 
5 nonvolatile memory of the mobile telephone 11. 

Then when there is an incoming call to the mobile telephone 11, an incoming 
call notification signal is sent to the watch-shaped information processing device 12. 
Then the watch-shaped information processing device 12 receives the incoming call 
notification signal. When a predetermined button operation is conducted on the 

10 watch-shaped information processing device 12, it sends an message recording 
request. It is also possible to automatically send the message recording request by 
so configuring the watch-shaped information processing device 12. Buttons may be 
used to set the watch-shaped information processing device 12. In this case, on 

•b receiving the incoming call notification signal, or after a prescribed time period has 

Iff passed, the message recording request is sent. 

jO When the mobile telephone 11 receives the message recording request, it 

hi reads from the nonvolatile memory 33 the encoded data for the response message 
H and sends to the caller. In response to this, if the caller sends a message, the mobile 
n telephone 11 stores the message in a storage means such as an unshown RAM or in 
00 a message recording area in a nonvolatile memory. 

W (2) SECOND MODIFICATION 

fij In the above first, second, and third embodiment, when there is an incoming 

call to the mobile telephone 11 or 11A, the watch-shaped information processing 
device 12 or 12A sends to the mobile telephone 11 or 11A necessary information for 

25 the incoming call process. In addition to this, it is possible to modify the 
embodiment. In one possible modification, the mobile telephone 11 or 11A 
intermittently makes a communication with the watch-shaped information 
processing device 12 or 12A. When the mode of the mobile telephone 11 or 11A 
shifts, it notifies the mode to the watch-shaped information processing device 12 or 

30 12A. Then the mode of the watch-shaped information processing device is shifted to 
the same mode. 

As these modes, there are, for example, an incoming call sound generation 
mode for outputting sound when there is an incoming call, a vibration mode for 
producing vibration when there is an incoming call, a silent mode for not outputting 
35 sound when there is an incoming call, and other mode that is preferable under 

Express Mail Label No. EV001654137US 

Rev. 11797 



PatApplAF 

Customer No. 20178 42 



P5969b 



which both the mobile telephone and the watch-shaped information processing 
device are in the same mode. 

For example, when the silent mode is set where the mobile telephone 11 does 
not output incoming signal sound and makes a communication in a predetermined 
interval of for example five minutes, the watch-shaped information processing 
device does not output an incoming call signal sound. 

By this, it is possible to simplify the settings; thereby the operability is 
enhanced. 

(3) THIRD MODIFICATION 

In the above first, second, and third embodiment, it is possible to use the 
watch-shaped information processing device 12 or 12A as a remote control device of 
the mobile telephone 11 or 11 A. 

For example, by operating buttons on the external input unit 30 of the watch- 
shaped information processing device 12 or 12A, instructions are sent to the mobile 
telephone 11 or 11A, and the mobile telephone 11 or 11A is shifted to silent mode. 

In this case, after mode shift is completed, data that tells setting completion 
is sent from the mobile telephone 11 or 11A to the watch-shaped information 
processing device 12 or 12A. Then information for the setting completion is 
displayed on the display unit 29 of the watch-shaped information processing device 
12 or 12A. Hence, the user can know that there happens a setting change. 

(4) FOURTH MODIFICATION 

In the second embodiment, caller's messages are stored in the watch-shaped 
information processing device 12A, and in the third embodiment, they are stored in 
the service center 18 on the mobile network 17. 

However, caller's messages may be stored in the mobile telephone 11 A. In 
this case, the watch-shaped information processing device 12A does not have the 
nonvolatile memory 33 and the address management table AMT for recording and 
playing caller's messages. On the other hand, the mobile telephone 11A needs to 
have components for recording and playing caller's messages. 

(5) FIFTH MODIFICATION 

It is also possible to make a mobile telephone system with the mobile 
telephone 11A (refer to Fig. 7) and the watch-shaped information processing device 
12A both of the second embodiment (refer to Fig. 7), and make the mobile telephone 
system perform the operation of the first embodiment. Namely, when there is an 
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incoming call to the mobile telephone 11A, the watch-shaped information processing 
device 12A sends to the mobile telephone 11A an instruction signal instead of 
sending voice message, the instruction makes the mobile telephone 11A send voice 
message. When the mobile telephone 12 A receives the instruction, it makes call 
5 connection to the caller's telephone and sends to the caller's telephone voice 
message that asks the caller to wait for a moment. In order to achieve this, the 
mobile telephone 11A has a nonvolatile memory 57 as shown in Fig. 27 and stores 
encoded data of the voice message. When the mobile telephone 11A receives the 
instruction, it reads the encoded data of the voice message in the nonvolatile 
10 memory 57 and sends it to the caller. 

(6) SIXTH MODIFICATION 

In the above explanation for the first, second, and third embodiments, when 
the mobile telephone 11 or 11A has e-mail function or web page viewer function, a 
F ■ modification may be possible as follows. When there is e-mail message or during 
M web page auto-browsing, data for the e-mail message or the web page is sent to the 
% watch-shaped information processing device 12 or 12A and is displayed on the 
IJ1 display unit 29 of the watch-shaped information processing device 12 or 12A. By 
f: this modification, the user can read e-mail message or see web page without taking 

b the mobile telephone 11 or 11A from his or her bag. 

□ 

B§ Explanation is given under an assumption that this modification is applied to 

fz the second embodiment. 

Q First, explanation of e-mail is given. 

An assumption is used here that there is a connection between the mobile 
telephone 11A and the watch-shaped information processing device 12 A before 
25 accessing to a mail server. 

First, on the display of the watch-shaped information processing device 12A, 
screen image on the mobile telephone 11A for connecting to the mail server is 
displayed. This is achieved by sending HTML data from the mobile telephone 11 A. 

When the user presses a button on the display by using the external input 
30 unit 30, the watch-shaped information processing device 12A sends to the mobile 
telephone 11A a button ID that is related to the pressed button. The mobile 
telephone 11A receives the button ID, and generates an event for the pressed button 
ID to give to a user interface. The user interface is a software installed in the 
mobile telephone 11 A, and accepts the generated event by the operation of the input 
35 unit of the mobile telephone 11 A, and carries out the instructed process by the 
event. The user interface receives the event and then interprets it as instruction for 
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mail receiving. Then the user interface carries out processes for mail receiving 
based on post office protocol version 3 (POP3). 

The mobile telephone 11A makes the watch-shaped information processing 
device 12A display list of the received e-mail messages on its display. It is possible 
5 to display a list that includes all the received e-mail message, instead of displaying 
a list that only includes newly-received e-mail messages. 

When the user selects an e-mail message using the external input unit 30, 
the watch-shaped information processing device 12A sends data for this selecting 
operation to the mobile telephone 11A via a connection link between them. When 
10 the mobile telephone 11A receives data for the selecting operation, it generates 
event that is equivalent to an event to the mobile telephone 11 A. Thereby, it is 
possible to select and display an e-mail message. 

u Fig. 28 shows a display screen after an e-mail message is selected. In Fig. 28, 

O the user sees that an e-mail message, and title and part of the message. 

if Next, operation during viewing web page will be described. 

IJ1 An assumption is used here that there is a connection between the mobile 

?T telephone 11A and the watch-shaped information processing device 12 A before 
b accessing to a content server. 

S 5 . 

m First, on the display of the watch-shaped information processing device 12A, 

kb screen image on the mobile telephone 11A for connecting to the content server is 

q displayed. This is achieved by sending HTML data from the mobile telephone 11A. 

§y When the user presses a button on the display by using the external input 

unit 30, the watch-shaped information processing device 12A sends to the mobile 
telephone 11A a button ID that is related to the pressed button. The mobile 

25 telephone 11 A receives the button ID, and generates an event for the pressed button 
ID to give to a user interface. 

As a result, GET messages that specify uniform resource locator (URL) are 
sent from the mobile telephone 11A. The get message is a message of Hyper Text 
Transfer Protocol (HTTP) and used to get a resource specified by the URL. 

30 When the mobile telephone 11A receives data of the web page specified by the 

URL from the content server, the mobile telephone 11A sends the data to the watch- 
shaped information processing device 12 A. 

The watch-shaped information processing device 12A displays screen image 
for the data on its display. In more detail, as shown in Fig. 29, a web page is 
35 displayed. 
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When the user uses the external input unit 30 to press a button on the 
screen, the watch-shaped information processing device 12A to the mobile telephone 
11A a button ID that is related to the pressed button. The mobile telephone 11A 
receives the button ID, and generates an event for the pressed button ID to give to a 
5 user interface. 

As a result, another GET message is sent from the mobile telephone 11 A, and 
the same processes are carried out. 

(7) SEVENTH MODIFICATION 

In the above explanation for the first, second, and third embodiments, 
10 another modification may be possible by which the user can perform a telephone 
communication by using the microphone 36 and the speaker 35 of the watch-shaped 
information processing device 12 or 12A as follows. When there is an incoming call 
to the mobile telephone 11 or 11 A, communication links between the caller's 
2 telephone and the mobile telephone 11 or 11A and between the mobile telephone 11 
lj or 11A and the watch-shaped information processing device 12 or 12A are 
* established. Using the links, the user makes telephone conversation with the 
Q[ caller. 

iLji, 

The steps for achieving the above are as follows. 

Jr! The mobile telephone 11 receives an incoming call from the caller, and then 

S® sends to the watch-shaped information processing device 12 an incoming call 
notification signal. 

f ll In response to the signal, the watch-shaped information processing device 12 

notifies the user of the incoming call. The user notices the notification, and uses the 
external input unit 30 to respond the incoming call. The central control circuit 25 of 

25 the watch-shaped information processing device 12 sends the mobile telephone 12 
an answer for the incoming call and an instruction to establish a communication 
link between the mobile telephone 11 and the watch-shaped information processing 
device 12. 

As suggested by the instruction, the mobile telephone 11 forwards the answer 
30 for the incoming call to the radio base station 14. The mobile telephone 11 also 
makes a telephone line with the caller's telephone and a communication line with 
the watch-shaped information processing device 12. 

By using them and the microphone 36 and the speaker 35 of the watch- 
shaped information processing device 12, the user can make a telephone 
35 communication with the caller. 
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(8) EIGHTH MODIFICATION 

In the explanation in the first, second, and third embodiments, only bluetooth 
is used for a method for bidirectional communication. However, it is possible to use 
other method if the method enables communication in a range of several tens of 
meters. 

(9) NINTH MODIFICATION 

In the above explanation for the first, second, and third embodiments, when 
there is an incoming call to the telephone 11 or 11 A, voice message for asking for 
leaving a message or for waiting for a moment is sent to the caller. However, 
information sent to the caller is not limited to these messages. For example, data of 
synthetic sound for melody, chime, or song of birds may be sent to the caller. Also, 
instead of sending voice, sending image or text information that asks the caller to 
wait for a moment or to leave a message may be possible. 

(10) TENTH MODIFICATION 

In the above explanation for the first, second, and third embodiments, watch- 
shaped information processing device is used as one example of the radio 
communication device. However, instead of shape of watch, ring-shaped, necklace- 
shaped, pendant-shaped and other wearable shape is possible. 

(11) ELEVENTH MODIFICATION 

In the above explanation for the first, second, and third embodiments, control 
programs for the mobile telephone and the watch-shaped information processing 
device are preinstalled in a ROM, a RAM, or a nonvolatile memory. 

However, it is possible to carry out the present invention in the following 

way. 

First, control programs for the mobile telephone or the watch-shaped 
information processing device of the above embodiments are recorded on storage 
media such as semiconductor memory, optical disc such as compact disc (CD), 
compact disc recordable (CD-R), digital versatile disk (DVD), DVD-recordable (DVD- 
R), DVD-Random Access Memory (DVD-RAM), magnetic optical disk such as 
Magneto-Optical (MO), Mini-Disk (MD), hard disk drive, or flexible disk. Then the 
media are distributed to users. The user who got the media installs the control 
program to the memory (flash ROM or RAM) of the mobile telephone or the watch- 
shaped information processing device by using an appropriate drive device. Then 
the micro processor unit (MPU) of the mobile telephone or the watch-shaped 
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information processing device operates according to the control program installed in 
its memory. 

Also, it is possible to distribute the control program to users of the mobile 
telephone or the watch-shaped information processing device through network such 
5 as the Internet, a private line (wireless or wired), public circuit (wireless or wired). 
The user who got the control program installs the control program to the memory 
(flash ROM or RAM) of the mobile telephone or the watch-shaped information 
processing device by using an appropriate drive device. Then the MPU of the 
mobile telephone or the watch-shaped information processing device operates 
10 according to the control program installed in its memory. 

E. FOURTH EMBODIMENT 

A system is being studied to perform various data communication between 
H several electronic devices by connecting them through bidirectional radio links to 

5 form a wireless network. By this system, for example, image data taken by a digital 
m camera is transmitted to a personal computer and stored in it. The image data also 

is transmitted to a printer from the personal computer to print. As electronic 
ill devices, portable devices are possible. Also, a radio system such as bluetooth may 
^ be used for this system. However, the bluetooth radio system enables radio 
ri communication within a range of only about ten meters (in class two of bluetooth 
p specification). Therefore, radio communication link may be cut off depending on the 
H location of the user of the bluetooth unit. In that case, the user has to reestablish a 

6 radio communication link, which is a troublesome operation for the user. Hence, it 
rU i s very useful if the user can know the state of the radio communication link and 

avoid the cut-off of the radio communication link. However, there is no means for 
25 the user to know the state of the radio communication link and it is impossible to 
avoid cut-off of the radio communication link. 

The fourth embodiment is to make it possible to notify a user of state of the 
bidirectional radio communication between the electronic devices. 

Fig. 30 shows a configuration of a radio communication system of the fourth 
30 embodiment. This system as shown in Fig. 30 has a watch-shaped information 
processing device 1, a mobile telephone 2, an MPEG 1 audio layer 3 (MP3) player 3, 
a notebook computer 4, a personal digital assistants (PDA) 5, and a digital camera 
6, and other portable devices. 

Each of the devices 1 to 6 has a function of bidirectional radio communication 
35 that is based on the bluetooth specification within a range of about ten meters 
(hereinafter the function is referred to as a bluetooth communication). The devices 
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1 to 6 form a network called piconet, exchange various information using a 
frequency band of 2.45 GHz, and perform various application software. 

According to the bluetooth specification, the piconet can have a master unit 
and up to seven slave units. 

In Fig. 30, the watch-shaped information processing device 1 is a master unit 
and the portable device 2 to 6 are slave units. In the fourth embodiment, 
explanation will be given using this relation in Fig. 30. Also, in the following 
explanation, device with a bluetooth communication function is referred to as a 
bluetooth unit. 

In the above system, the watch-shaped information processing device 1 has a 
function that can detect a state shift from communication-able to communication- 
disable between the watch-shaped information processing device 1 and the portable 
devices 2 to 6 and can notify the user of a current communication state. 

In more detail, if state of the communication between the watch-shaped 
information processing device 1 and the portable devices 2 to 6 change from an 
excellent quality shown in Fig. 31A to a bad quality shown in Fig. 31B. This quality 
decline can be because one of the communicating devices has gone outside of the 
communication area. 

The watch-shaped information processing device 1 detects this state change 
and notifies the user the current communication state. 

From here, explanation will be given in detail of a configuration for achieving 
this function. 

Fig. 32 shows a configuration of a mobile telephone 2. Other portable devices 
2 to 6 have the same configuration as the mobile telephone 2 for bluetooth 
communication. 

A bluetooth module 2022 of the mobile telephone 2 makes a bluetooth 
communication with other bluetooth units through an antenna 2021 for bluetooth. 

A central control circuit 2023 controls entire units of the mobile telephone 2. 

A user interface unit 2025 receives various users' operations and notifies the 
user of various information under a control of the central control circuit 2025. 

A radio communication device 2027 performs a radio communication with an 
unshown radio base station of the mobile network via an antenna 2026 for 
telephone. 
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A voice processing unit 2028 carries out a predetermined processing on 
signals output from the radio communication device 2027 to output voice signal to a 
speaker 29. The voice processing unit 2028 outputs signals for voice signal input 
form a microphone 2030 to the radio communication device 2027. 

5 A battery 2031 supplies power to components enclosed by a dotted line in Fig. 

32. 

A switching circuit 2032 switches a line connected to the battery2031 
between connection and cut-off. 

An RF unit 221 of the bluetooth module 2022 performs high frequency signal 
10 processing such as amplifying high frequency signal and performs bidirectional 
communication with other bluetooth unit. 

A baseband processing unit 222 modulates/demodulates baseband signals 
Jr based on bluetooth technique. 

O Also, the bluetooth module 2022 has a flash memory, a voltage regulator, a 

ill quartz oscillator, and other peripherals (all not shown). The configuration of this 
III bluetooth module is already known. 

H> The flash memory of the bluetooth module 2022 stores various necessary 

L information for bluetooth radio communication such as a bluetooth device address, a 
py link key, and an encryption key. The bluetooth device address is used for 
identifying other bluetooth devices. The link key is used for authorizing radio 
O communication when starting it. The encryption key is used for encrypted 
HJ communication. 

The central control circuit 2023 is equipped with a central processing unit 
(CPU), a read only memory (ROM), and a random access memory (RAM) connected 
25 on a bus, all not shown in the figure. The ROM stores various control programs. 
The CPU reads the control programs and carries out various processing operations. 
The RAM is used as a work area of the CPU. 

A display unit 251 of the user interface 2025 is equipped with a liquid crystal 
display or an organic electroluminescence display, and displays various information. 

30 A light emitting unit 252 has an LED or other light emitting device, and 

emits to notify the user of states of the device. 

An electronic sound unit 253 is a device that produces electronic sound or 
buzzer sound to notify the user of states of the device. 

A vibrator 254 vibrates to notify the user of states of the device. 
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An external input unit 255 is equipped with various operation keys, an 
operation stick, a touch panel, and a jog dial, and operated by the user. 

Under a control of the central control circuit 2023, a drive circuit 256 drives 
the display unit 251, a drive circuit 257the light emitting unit 252, a drive circuit 
5 258 the electronic sound unit 253, a drive circuit 259 drives the vibrator 254. 

An RF unit 271 of the radio communication device 2027 performs high 
frequency signal processing such as amplifying high frequency signal and performs 
radio communication with the radio base station via the antenna 2026 for 
telephone. A baseband controller 272 modulates/demodulates baseband signals. 

10 A voice codec 281 of the voice processing unit 2028 decodes the output signal 

of the base band controller 272 to output voice data. The voice codec 281 encodes 
the voice data that is output from a voice interface unit which is later described, 

M: then output it to the base band controller 272. 

5 A voice interface unit 282 of the voice processing unit 2028 conducts digital- 

if to-analog conversion on voice data output from the voice codec 281 into analog voice 
fA signal, then the speaker 202 outputs voice. The voice interface unit 282 conducts 
UJ analog-to-digital conversion on analog signal input from the microphone 2030 into 
f voice data to output to the voice codec 281. 

Jyj As a result, the user can make a telephone communication with other people 

%k by using the speaker 2029 and the microphone 2030. 

q Based on a switching control signal provided from the CPU 2023 and on an 

tU operation the user conducts on the external input unit 255, a switching circuit 2032 
carries out switching operation between connection and cut-off of the power supply. 

As described, the mobile telephone 2 has a configuration for telephone 
25 function and and for bluetooth communication used for communication with other 
bluetooth unit. 

The portable devices 2 to 6 have these configurations in common. Namely, 
every portable device 2 to 6 can perform its own function and bluetooth 
communication. 

30 Therefore, from the description for the mobile telephone 2, configuration of 

portable devices other than mobile telephone 2 is easily conceivable. So 
explanations for them will not be given. 

Fig. 33 shows a configuration of a watch-shaped information processing 
device 1. 
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A bluetooth module 1012 of the watch-shaped information processing device 1 
carries out bluetooth radio communication with the mobile telephone 2 via an 
antenna 1011. 

A central control circuit 1023 controls entire units of the watch-shaped 
5 information processing device 1. 

A quartz oscillator 1014 generates a source oscillation signal having a 
reference frequency. 

A user interface unit 1015 receives various users' operations and notifies the 
user of various information. 
10 A battery 1016 supplies power to components enclosed by a dotted line in Fig. 

33. 

An RF unit 122 of the radio communication device 1012 controls a switching 
Q circuit 121 that is connected to an antenna 1011 and conducts bidirectional radio 
% communication via the antenna 1011. 

j§ A baseband controller 123 modulates/demodulates baseband signals. 

W A quartz oscillator 124 generates a source oscillation signal having a 

a reference frequency. 

-~- The bluetooth module 1012 also has unshown flash memory and a voltage 

h* regulator and other components. 

gj) A communication quality monitoring unit 125 of the base band controller 123 

- - monitors quality of bluetooth communication. 

The communication quality monitoring unit 125 has a count table 126 and 
monitors communication quality of the bluetooth communication with the portable 
device 2 to 6. Based on this monitoring, the communication quality monitoring unit 
25 125 increases count number of the count table 126 depending on a degree of quality 
degradation of bluetooth communication. When quality of bluetooth communication 
recovers, the count number of the count table 126 is cleared. 

An unshown flash memory stores various necessary information such as a 
bluetooth device address, a link key, and an encryption key as with the case of the 
30 flash memory of the mobile telephone 2. 

In a ROM 132 of the central control circuit 1013, various control programs 
are stored. 

A CPU 131 reads the control programs from the ROM 132 and carries out 
various control processing. 
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A RAM 133 is used as a work area of the CPU 131 and stores a notification 
table 134 for managing information, the information being to decide what kind of 
notification is made to the user depending on the communication state with other 
bluetooth unit. 

5 A display unit 151 of the user interface 1025 is equipped with a liquid crystal 

display or an organic electroluminescence display, and displays various information. 

A light emitting unit 152 has an LED or other light emitting device, and 
emits light to notify the user of states of the device. 

An electronic sound unit 153 is a device that produces electronic sound or 
10 buzzer sound to notify the user of states of the device. 

A vibrator 154 vibrates to notify the user of states of the device. 

An external input unit 155 is equipped with various operation keys, an 
O operation stick, a touch panel, and a jog dial, and operated by the user. 
5 Under a control of the central control circuit 1013, a drive circuit 156 drives 

jf the display unit 151, a drive circuit 157the light emitting unit 152, a drive circuit 
f~I 158 the electronic sound unit 153, a drive circuit 159 drives the vibrator 154. 

Next, quality monitoring method for bluetooth communication of the fourth 
□ embodiment will be described. 

ESS"'. 

|i Master unit and slave units form a piconet through a synchronization 

■{ftp establishment phase and a link connection phase, both phases are defined in the 
flj bluetooth specification. Then, depending on the circumstance, operational modes of 
the master unit and the slave unit shift to a low power consumption mode called a 
sniff mode. During the mode shifting, several processes are conducted in a master 
unit and a slave unit using a bluetooth device address and a link key. 
25 While shifting to the sniff mode, the master unit tells to the slave unit a cycle 

of inquiry signal transmission (referred to as inquiry signal cycle from here). After 
shifting to the sniff mode, the master sends to the slave unit the inquiry signal 
based on the inquiry signal cycle. 

When the slave unit receives the inquiry signal, it sends to the master unit 
30 an inquiry reply signal in response to the inquiry signal. 

Fig. 34 is a timing chart showing the above signal exchanging of inquiry 
signal and the inquiry reply signal. In Fig. 34, the master unit specifies a slave unit 
and sends the inquiry signal (in the figure, the signal is crosshatched) to it at each 
inquiry signal cycle. Each slave unit receives the inquiry signal at each time slot. 
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In response to the inquiry signal, the slave units 1 and 2 send an inquiry 
response signal (in the figure, signal is hatched) to the master unit. The inquiry 
signal and the inquiry response signal have bluetooth device addresses of the 
transmission side and the receiving side. 
5 As described above, in the sniff mode, the master unit and the slave unit 

exchange the inquiry signal and the inquiry response signal. By this, the master 
unit sends various instructions to the slave unit, and the slave unit sends various 
requests to the master unit. The slave unit also carries out synchronization 
correction. 

10 Communication quality monitoring method of the fourth embodiment is 

based on the above explained technology, and will be described in detail below. 

As shown in a format chart of Fig. 35, the count table 126 stores a list that 
ju, tells the number of failures of receiving the inquiry response signal from the 
5 portable devices 2 to 6. In the list, the number of failures and the bluetooth device 
jj§ addresses of the portable devices 2 to 6 are associated. When the communication 
*B quality monitoring unit 125 of the watch-shaped information processing device 1 
Hi does not receives any inquiry response signal from a slave unit in a slot defined by 
k* the inquiry signal cycle, the watch-shaped information processing device 1 judges 
L that it fails to receive an inquiry response signal from the slave unit. Then the 
If) watch-shaped information processing device 1 adds one to the number of failures of 
ft receiving the inquiry response signal of the slave unit. 

O This addition of one is for counting the number of successively failures of 

' y receiving the inquiry response signal. Therefore, even one success of receiving the 
inquiry response signal from the slave unit clears the counted number of failures for 
25 the slave unit. 

Next, the notification table 134 stored in the RAM 133 of the watch-shaped 
information processing device 1 will be described. 

Fig. 36 is a format chart that shows one example of the notification table 134. 
As shown in Fig. 36, the notification table 134 stores various information of the 
30 portable device 2 to 6 by using the bluetooth device addresses of them. 

As various information, there are for example device name, communication 
quality flag, power off flag, notification requirement flag, notification device for 
caution, and notification device for NG. 

The content of these information will be described in detail. 



PatApplAF 

Customer No. 20178 



54 



Express Mail Label No. EV001654137US 

Rev. 11/97 



P5969b 



The device name is a name of the portable device 2 to 6 input by the user. 
When notifying the communication state, these device names are used. In more 
detail, these device names are displayed o the display unit 151. 

The communication quality flag is a flag that shows the state of the 
5 communication with the portable device 2 to 6. These states of communication is 
judged based on bluetooth communication quality with the portable devices 2 to 6. 
In the fourth embodiment, three communication qualities are used, an "OK" that 
tells communication quality is fine, a "caution" that tells communication quality is 
declining, and an "NG" that tells communication is impossible. 

10 "OK", "caution", and "NG" of the communication quality is judged based on 

the number of failures of receiving the inquiry response signal stored in the count 
table 126. In the fourth embodiment, when the number of the failures of receiving 
the inquiry response signal is 0 to 2, the communication quality is judged to be 
O "OK". When the number of the failures of receiving the inquiry response signal is 3 
1S> to 4, the communication quality is judged to be "caution". When the number of the 
yO failures of receiving the inquiry response signal is more than 4, the communication 
J* I quality is judged to be "NG". 

^ In the notification table 134 in Fig. 36, "1" means flag ON and "0" means flag 

D OFF. 

gp The power off flag becomes ON when the user shuts off the power of the 

UJ portable devices 2 to 6. 

Ill After any portable device 2 to 6 is shut off, it cannot send back to the watch- 

shaped information processing device 1 an inquiry response signal. Also the watch- 
shaped information processing device 1 cannot receive any inquiry response signal 

25 from the portable devices 2 to 6, so it makes a judgement that the quality of 
bluetooth communication has declined or bluetooth communication becomes 
impossible and notifies the user of communication state. 

However, because the user him/herself shuts off the power, notifying the user 
of the power off the portable device and of the state of the communication of the 

30 portable device that is power off is not considered to be necessary. Therefore, the 
watch-shaped information processing device 1 sets power off flag on the portable 
device that is powered off. When quality of the bluetooth communication with the 
powered off portable device has declined or the bluetooth communication becomes 
impossible, the watch-shaped information processing device 1 does not notify the 

35 user. 
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The power off flag is turned on in response to a power off signal sent from the 

portable devices 2 to 6 when they are turned off. 

The notification requirement flag is a flag that is set on/off depending on 

requirement of notification of communication state when bluetooth communication 
5 quality has declined or bluetooth communication becomes impossible. That is, if 

notification is conducted every time when the communication quality has declined 

or the communication becomes impossible, there will be lots of notification, which 

may be annoying to the user. The notification requirement flag is for this situation. 

The user sets on/off of the notification requirement flag of the portable device 2 to 6, 
10 and based on the set flag, the watch-shaped information processing device 1 carries 

out notification. 

The notification device for caution and notification device for NG tell what 
unit should be used when judged to be "caution" or "NG", the display unit 151, the 
S light emitting unit 152, the electronic sound unit 153, or the vibrator 154. That is, 
f§ notification is conducted by using the unit whose flag is set ON. 
*.| The settings of the notification device for caution and notification device for 

NG may be made by the user or may be preset before shipment. 

In Fig. 36, a notebook personal computer 4 with a bluetooth device address 
O "adOOOl" has a state "OK" for bluetooth communication with the watch-shaped 
|6 information processing device 1 and therefore is considered to be making a fine 
y | bluetooth communication. 

ret The power off flag for the notebook personal computer 4 is set off. Therefore 

the personal computer is powered on at the moment. 

Also the notification requirement flag is set on, which tells that notification 
25 have to be carried out when the communication quality has declined or the 
communication becomes impossible. In this case, when the communication quality 
is judged to be "caution", notification is made by using the display unit 151 and the 
vibrator 154, and when the communication quality is judged to be "NG", notification 
is made by using all the display unit 151, the light emitting unit 152, the electronic 
30 sound unit 153, and the vibrator 154. 

Next, operations of the fourth embodiment will be described. Hereinafter, 
explanation will be given in an order from 

(1) Updating process of the notification table 134 by the watch-shaped 
information processing device 1 
35 (2) Operation while shutting off portable device 
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(3) Notification process of communication state by the watch-shaped 
information processing device 1 

(4) Operation of the system. 

(1) Updating process of the notification table 134 by the watch-shaped 
5 information processing device 1 

Fig. 37 is a flowchart that shows an updating process of the communication 
quality flag on the notification table 134 by the central control circuit 1013. The 
central control circuit 1013 conducts time keeping based on the source oscillation 
signal output by the quartz oscillator 1014, and makes a judgement whether a time 
10 has come for reading count table 126 in the communication quality monitoring unit 
125 (step Sfl). 

When it is time for reading (step Sfl Yes), the central control circuit 1013 
EI sees the count table 126 and reads all the counted value stored in the count table 
O 126 (step Sf2). 

sss; 

jj§ Then the central control circuit 1013 makes a judgement on communication 

5 y ; quality based on the readout counted value and aforementioned judgement 

i^i conditions. Based on the judgement, the central control circuit 1013 sets the 

JL communication quality flag on the notification table 134 (step Sf3). In Fig. 35, the 

m number of failures of receiving the inquiry response signal for the bluetooth device 

E0 address "ad0003" is 5, so the communication quality is judged to be "NG". 

p' Therefore, the communication quality flag for the bluetooth device address "ad0003" 

fy on the notification table 134 in Fig. 36 is set "NG". 

These steps Sfl to Sf3 are repeated to keep the communication quality flag 
updated. 

25 (2) Operation while shutting off portable device 

With reference to the sequence chart in Fig. 38, operation while shutting off 
the mobile devices 2 to 6 will be described. 

The watch-shaped information processing device 1 and the mobile telephone 
2 form a piconet via synchronization establishment phase and link connection phase 
30 defined by the bluetooth technique (step Sgl). Then the watch-shaped information 
processing device 1 shifts to the sniff mode (step Sg2). 

During this sniff mode, for example, when the user of the mobile telephone 2 
shuts off the mobile telephone 2 by using the external input unit 255. The central 
control circuit 2023 accepts this operation (step Sg3). 
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The central control circuit 2023 of the mobile telephone 2 sends request in a 
inquiry response signal. The request is for shifting from the sniff mode to the link 
connection phase by the ACL link. In response to the request for shifting, 
connection between the mobile telephone 2 and the watch-shaped information 
5 processing device 1 shifts to a link connection phase by the ACL link (step Sg4). 
Here, the ACL link is an asynchronous packet switched communication link by the 
bluetooth technique. 

When the ACL link is established, the mobile telephone 2 sends a power off 
signal that tells there is a shutting off operation as an ACL packets (step Sg5). The 
10 ACL packets has bluetooth device address "ad0003" of the mobile telephone 2. 

The watch-shaped information processing device 1 receives the ACL packets, 
and detects that there is a shutting off operation on the mobile telephone 2 (step 
Sg6) Then the watch-shaped information processing device 1 sends ACL packets 
Q that has a response signal (step Sg7). 

M The mobile telephone 2 receives the ACL packets (step Sg8), and confirms 

:| that notification of shutting off is made to the watch-shaped information processing 
hi device 1. 

The watch-shaped information processing device 1 extracts the bluetooth 
Q device address "ad0003" from the received ACL packets. Then the watch-shaped 
St) information processing device 1 sets the power off flag for the bluetooth device 
U address "ad0003" ON in the notification table 134 shown in Fig. 36 (step Sg9). 
m Then the communication link between the mobile telephone 2 and the watch- 

shaped information processing device 1 is cut off (step SglO). 

The central control circuit 2023 of the mobile telephone 2 sends a switching 
25 control signal to the switching circuit 2032 to shut off the power (step Sgll). 

(3) Notification process of communication state by the watch-shaped 
information processing device 1 

Fig. 39 is a flowchart showing operations when the central control circuit 
1013 of the watch-shaped information processing device 1 carries out notification of 
30 the communication state. 

In Fig. 39, the central control circuit 1013 counts time based on the source 
oscillation signal output by the quartz oscillator 1014, and makes a judgement if it 
is time to read the notification table 134 in the RAM 133 (step Shi). 

When it is time for reading (step Shi Yes), the central control circuit 1013 
35 sees the notification table 134 in the RAM 133 (step Sh2). 
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The central control circuit 1013 makes a judgement whether or not to carry 
out notification based on the communication quality flag stored on the notification 
table 134 (step Sh3). For example, when the central control circuit 1013 sees the 
notification table 134 shown in Fig. 36, it makes a judgement that it needs to 
5 conduct a notification operation for the mobile telephone 2 because the 
communication quality flag is set ON to the "NG" part (step Sh3 Yes). 

Then the central control circuit 1013 sees the notification device for NG on 
the notification table 134 and carries out a notification operation (step Sh4). As 
shown in the notification table 134 in Fig. 36, the central control circuit 1013 
10 controls all the drive circuits 156 to 159 to use all the display unit 151, the light 
emitting unit 152, the electronic sound unit 153, and the vibrator 154 to conduct 
notification. When, at step Sh3, judgement is made that "caution" notification is 
necessary, the central control circuit 1013 uses notification device defined as 
notification device for caution in the notification table 134. 

5§ This notification is repeated until a prescribed time period has passed or the 

yh user operates to stop it. When the prescribed time period has passed or the user 

Jjj operates to stop it, the process in Fig. 39 returns to step Shi. 

S 8 * When a judgement is made that there is no need of notification (step Sh3 No), 

p the process in Fig. 39 returns to step Shi. 

jgp (4) Operation of the system 

J? Referring to the sequence chart in Fig. 40 and using the watch-shaped 

ffj information processing device 1 and the mobile telephone 2 as examples, operation 
of the system will be described. In Fig. 40, the watch-shaped information 
processing device 1 and the mobile telephone 2 form a piconet via synchronization 
25 establishment phase and link connection phase (step Sil). Then the watch-shaped 
information processing device 1 shifts to the sniff mode (step Si2). 

During this sniff mode, when the inquiry signal cycle has come, the master 
unit that is the watch-shaped information processing device 1 sends an inquiry 
signal to the slave unit that is the mobile telephone 2 (step Si3). The mobile 
30 telephone 2 receives the inquiry signal (step Si4). 

The mobile telephone 2 sends an inquiry response signal to the watch-shaped 
information processing device 1 (step Si5). The watch-shaped information 
processing device 1 receives the inquiry response signal (step Si6). 

Similar processing as steps Si3 to Si6 are carried out in each inquiry signal 
35 cycle (steps Si7 to SilO). During this steps, as shown in Fig. 41, date, month, day of 
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the week, and a current time are displayed on the display unit 151 of the watch- 
shaped information processing device 1. 

Here, explanation is given assuming that the user of the watch-shaped 
information processing device 1 moves and the watch-shaped information 
5 processing device 1 is located outside communication area of the mobile telephone 2. 

In this case, when the watch-shaped information processing device 1 sends an 
inquiry signal to the mobile telephone 2 (step Sill), the mobile telephone 2 cannot 
receive the inquiry signal. As a result, the mobile telephone s cannot sends an 
inquiry response signal to the watch-shaped information processing device 1. 
10 Therefore, on the count table 126 of the watch-shaped information processing device 
1, each time when inquiry signal cycle comes, the number of failures of receiving the 
inquiry response signal for the mobile telephone 2 is increased by one. 

When this happens three times (steps Sill to Sil3), counted value for the 
number of failures of receiving the inquiry response signal for the mobile telephone 
M 2 becomes three. 

}}j Also as described above, the watch-shaped information processing device 1 

W repeats notification table updating process shown in Fig. 37. Therefore, when the 
watch-shaped information processing device 1 detects that the number of failures of 
□ receiving the inquiry response signal on the count table 126, it sets the flag of 
It) caution of communication quality of the mobile telephone 2 to ON. 
H The watch-shaped information processing device 1 at the same time carries 

m out a notification processes shown in a flow chart in Fig. 39. When the watch- 
shaped information processing device 1 detects that the communication quality flag 
for "caution" on the notification table 134 is set ON, the watch-shaped information 
25 processing device 1 makes a judgement that notification is necessary. Then the 
watch-shaped information processing device 1 conducts a notification using 
notification device for caution defined in the notification table 134 (step Sil4). In 
more detail, as shown in the notification table 134, the watch-shaped information 
processing device 1 uses the display unit 151 and the light emitting unit 152 as 
30 devices for caution. 

During this notification, date, month, the day of the week, a current time, 
and a message "mobile phone CAUTION" are displayed on the display unit 151 of 
the watch-shaped information processing device 1 as shown in Fig. 42. At the same 
time, the light emitting unit 152 makes a notification by such as blinking. 
35 When the watch-shaped information processing device 1 fails to receive two 

inquiry response signals in a row from the mobile telephone 2 (step Sil5 to Sil6), 
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the counted value of the number of failures of receiving the inquiry response signal 
becomes 5. 

By this, the watch-shaped information processing device 1 detects that the 
counted value of the number of failures of receiving the inquiry response signal on 
5 the count table 126 becomes 5. Therefore, the watch-shaped information processing 
device 1 sets the "NG" part of the communication quality of the mobile telephone 2 
to ON on the notification table 134. 

When the watch-shaped information processing device 1 detects that the 
"NG" part of the communication quality of the mobile telephone 2 is set ON, the 
10 watch-shaped information processing device 1 judges that the notification is 
necessary. 

Then the watch-shaped information processing device 1 conducts a 
M= notification using notification device for NG defined in the notification table 134 
ji (step Sil7). 

l{5 In more detail, as shown in the notification table 134, the watch-shaped 

Hi information processing device 1 uses all the display unit 151, the light emitting unit 
yy 152, the electronic sound unit 153, and the vibrator 154 as devices for NG. During 
g this notification, date, month, the day of the week, a current time, and a message 
O "mobile phone LOST" are displayed on the display unit 151 of the watch-shaped 

information processing device 1 as shown in Fig. 43. At the same time, the light 
yy emitting unit 152 makes a notification by such as blinking, the electronic sound 
Jrf unit 153 outputs prescribed buzzer sound or electronic sound, and the vibrator 154 

repeats vibrations. 

These notification operations are repeated until a prescribed time period has 
25 passed or the user operates to stop the notification. 

As described above, according to the fourth embodiment, the watch-shaped 
information processing device 1 makes a judgement for quality of bluetooth 
communication with the portable devices 2 to 6. When the quality has declined or 
the communication becomes impossible, the watch-shaped information processing 
30 device 1 makes a notification to the user. Therefore, the user can easily know when 
the communication link seems to be cut off or when the communication link with 
the portable devices 2 to 6 are actually cut off. 

Therefore, when communication link seems to be cut off, the user can move to 
other place or moves the portable device to other place to keep a fine bluetooth 
35 communication. 
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Also the watch-shaped information processing device 1 makes a judgement on 
communication quality for each portable device 2 to 6, and conducts a notification 
operation. Therefore, the user can know the state of communication quality for 
each portable device 2 to 6. 

The fourth embodiment may also be applied to a lost property notification 
system for the portable devices 2 to 6. 

Recently, portable devices have become compact and are likely to be left in a 
house or an office when leaving there. When the fourth embodiment is applied to as 
a lost property system and the user of the watch-shaped information processing 
device 1 moves from the portable device 2 to 6 at a certain distance, a notification 
operation is carried out depending on the decline of the communication quality. 
Hence, the user can notice he or she leaves the portable devices 2 to 6. 

F. MODIFICATIONS OF THE FOURTH EMBODIMENT 

(1) ALLOCATING MASTER AND SLAVE 

In the fourth embodiment, in order to simplify the explanation, the watch- 
shaped information processing device 1 works as a master and other mobile devices 
2 to 6 work as slaves in the piconet. However, it is possible to freely allocate master 
and slave function to any of the devices. 

Fig. 44 shows piconets of the portable devices 1 to 6. In Fig. 44, the watch- 
shaped information processing device 1 is a master unit and a mobile telephone 2, 
an MP 3 player 3, and a digital camera 6 are slave units, and they form a piconet 
PN1. A PDA 5 is a master unit and the watch-shaped information processing device 
1 and another bluetooth unit 7 are slave units, and they form a piconet PN2. A 
notebook personal computer 4 is a master unit and the watch-shaped information 
processing device 1 is a slave unit, and they form a piconet PN3. 

According to the bluetooth specification, one bluetooth unit can become a 
master unit in one piconet and can at the same time become a slave unit in another 
piconet. In Fig. 44, the watch-shaped information processing device 1 is a master 
unit in the piconet PN1 and a slave unit in the piconets PN2 and PN3. 

In Fig. 44, arrows in solid lines tell directions of transmission of inquiry 
signals and arrows in dotted lines tell directions of transmission of inquiry response 
signals. For example, the watch-shaped information processing device 1 receives 
inquiry signal from the notebook personal computer 4 and a PDAS and inquiry 
response signal from the mobile telephone 2, the MP 3 player 3, and the digital 
camera 6. Each inquiry signal cycle for the inquiry signal and the inquiry response 
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signal is determined in each link between the watch-shaped information processing 
device 1 and each of the portable devices 2 to 6. Therefore, as described above, the 
number of failures of receiving the inquiry signal or the inquiry response signal can 
be counted. In this case, in the count table 126 shown in Fig. 35, counted values of 
5 the number of failures of receiving the inquiry signal or the inquiry response signal 
are stored. 

(2) Judging criteria for communication quality 

In the fourth embodiment, when the, when the number of the failures of 
receiving the inquiry response signal is 0 to 2, the communication quality is judged 

10 to be "OK". When the number of the failures of receiving the inquiry response 
signal is 3 to 4, the communication quality is judged to be "caution". When the 
number of the failures of receiving the inquiry response signal is more than 4, the 

iUs, communication quality is judged to be "NG". 

q However, these judging criteria are not limited to the above, and designers or 

¥5 users of the devices may decide them. 

01 Also, judging criteria for communication quality may be based on strength of 

s j ; 

£T received signal instead of the number of failures of receiving the signals. 
!L (3) Conflict of notification target 

; y In the explanation given using Fig. 36, only mobile telephone 2 has ON flag 

if 5 -"- 

[20 on "Caution" or "NG" part of the communication quality. Therefore, the watch- 
shaped information processing device 1 carries out a notification operation only to 
the mobile telephone 2 by following a sequence chart shown in Fig. 40. 

However, there are cases where more than one portable devices are 
notification targets. In such one case, for example, in addition to the ON flag on 
25 "NG" part of the communication quality for the mobile telephone 2 shown in Fig. 36, 
the PDA 5 has ON flag on "Caution" part of the communication quality. 

In the above case, it is possible to preset an order of priority for notification 
target and make a notification based on this order. For example, when the 
notebook personal computer has an order of 1, the PDA has an order of 2, the 
30 mobile telephone has an order of 3, the MP 3 player has an order of 4, and the 
digital camera has an order of 5, notification for the PDA is carried out prior to the 
mobile telephone. 

These orders of priority may be set at any time by the user, or may be set 
based on the number of bluetooth communications. 
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Also, notification operation may be carried out in the order of the priority for 
a predetermined time period. For example, if the orders of priority are set as 
described above, notification for the PDA 5 is first carried out for five seconds, then 
notification for the mobile telephone is carried out for five seconds. This time period 
5 may be preset before shipment or set by the user. 

These orders do not always have to have different number, and may have the 
same order of priority. For the devices with the same order of priority, notification 
may be carried out in an arbitrary order. 

Also, the display unit 151, the light emitting unit 152, the electronic sound 
10 unit 153, and the vibrator 154 may be associated with the notification target. For 
example, the display unit 151 is associated with the mobile telephone 2. The light 
emitting unit 152 is associated with the notebook personal computer 4. The 
ls. electronic sound unit 153 is associated with the PDA. The vibrator 154 is 

s 

D associated with the MP 3 player 3. In this case, notification operations for the 

|f) mobile telephone 2 by the display unit 151 and for the PDA 5 by the electronic 

■0 sound unit 153 may be carried out at the same time. 

PS 

ij (4) Notification devices 

s In the fourth embodiment, based on "NG" and "Caution" for the 

communication quality for each portable device 2 to 6, notification operation is 
l20 carried out by using other combination of notification device for each device. 

?! However, it is possible to use the same notification device and change 

Rj notification method for each portable device 2 to 6. For example, when conducting 
notification operation by using the electronic sound unit 153, different melodies may 
be used for each portable device 2 to 6. Also, different blinking pattern may be used 
25 for the light emitting unit 152, and different vibration pattern may be used for the 
vibrator 154. 

(5) Method of radio communication 

In the above explanation, only the bluetooth is used for a method for 
bidirectional communication. However, it is possible to use other method if the 
30 method enables communication in a range of several tens of meters. 

(6) Watch-shaped information processing device 

In the above explanation, a wristwatch-shaped information processing device 
is used as one example of the device that notifies the communication state. 
However, the term watch is used for wristwatch in this specification, drawings, and 
35 claims. Also, instead of shape of watch, shape of ring, shape of necklace, shape of 
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pendant and other wearable shapes are possible. These wearable devices are also 
preferable for a notification system of lost property. 

Also, devices that notify the state of the communication are not limited to 
wearable devices. They can be just a portable device or a stationary device. 

In the explanation of the fourth embodiment, one device (watch-shaped 
information processing device 1) in the piconet carries out notification operation. 
However, it is possible to install the unit that performs the notification operation to 
every mobile device 2 to 6. 

In the fourth embodiment, as shown in Fig. 41, day, the day of the week, and 
a current time is displayed on the display unit 151 of the watch-shaped information 
processing device. However, if the mobile telephone has an e-mail function and a 
web-page viewer function, it is possible to set the mobile telephone or the watch- 
shaped information processing device to display an e-mail message when it comes or 
a web-page when time comes for auto-browsing. 

(7) Control programs 

In the fourth embodiment, control programs are preinstalled in a ROM, a 
RAM, or a nonvolatile memory. 

However, similar to the first, second, and third embodiments, in the fourth 
embodiment the control programs for the mobile telephone or the watch-shaped 
information processing device may be recorded in a computer readable storage 
media first, and then the storage media may be distributed to users. Also, such a 
program can be distributed through a telecommunication line. 
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